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MESSAGE FROM THE
PRESIDENT

/It is a privilege to present Space, Strategy & the Future World Order: Perspecti z/h
Jfrom DEFSAT 2026, a publication that captures the strategic insights,
debates, and recommendations emerging from one of India’s foremost
platforms on defence, security, and space.

Over the past four years, DEFSAT has evolved from a focused industry
conference into a national forum that brings together military leaders,
policymakers, scientists, industry pioneers, technology innovators, and
strategic thinkers to examine the rapidly changing relationship between space

and national security. What began as a discussion on defence-space
capabilities has matured into a broader conversation about resilience,
strategic autonomy, technological leadership, industrial capacity, and the
future architecture of national power.

This evolution reflects a larger transformation taking place globally. Space is
no longer viewed solely as a domain of exploration, scientific achievement, or
technological prestige. It has become an essential layer of modern
infrastructure underpinning communications, navigation, intelligence,
surveillance, disaster response, financial systems, critical services, and
military operations. As nations become increasingly dependent on
space-enabled capabilities, the security, resilience, and sustainability of these
systems are emerging as critical strategic priorities.

India enters this new era from a position of considerable strength. The
country's space ecosystem has expanded significantly in recent years,
supported by progressive policy reforms, a growing private sector, increasing
investment, and a vibrant innovation landscape. The Indian space economy,
currently valued at approximately USD 8.4 billion, is projected to exceed
USD 40 billion by 2040. More importantly, India is developing the
institutional, industrial, and technological foundations necessary to translate
space capability into long-term strategic advantage.

The discussions at DEFSAT highlighted several important realities. Future
security will depend not only on access to space but on the ability to secure

critical infrastructure, sustain persistent capabilities, build resilient industrial
ecosystems, leverage artificial intelligence and geospatial intelligence,
strengthen international partnerships, and integrate space into broader
national security and resilience frameworks. The future contest for advantage
will increasingly be defined by resilience, connectivity, decision superiority,
and the ability to operate effectively across interconnected domains.

This book reflects how space is reshapin% military power, geopolitical
competition, industrial development, homeland security, decision-making,
and international cooperation.

As India advances towards becoming a leading space power, the challenge
before us is no longer simply to build capabilities. It is to build enduring
capacity—supported by strong institutions, innovative industries, trusted
partnerships, resilient infrastructure, and a clear strategic vision. The
decisions taken during the coming decade will shape not only the future of
India's space sector but also its role in the evolving global security landscape.
It is our hope that this volume contributes meaningfully to that national

conversation and helps advance a shared vision of a secure, resilient, and

Qlobally competitive Indian space ecosystem. /

Dr. Subba Rao Pavuluri

President, SIA-India



Foreword

/The strategic character of the twenty-first century is being reshaped by forces
that transcend conventional geographical boundaries. Nations are no longer
competing solely across land, sea, and air; they are increasingly contesting the
invisible yet indispensable domain of outer space. Satellites, orbital
communication  systems, navigation  constellations,  surveillance
architectures, and cyber-enabled space infrastructure now form the backbone
of economic systems, military operations, financial networks, governance
mechanisms, and international connectivity. In this rapidly evolving strategic
environment, the defence of space infrastructure has emerged not as a niche
technological concern but as a foundational requirement for national
resilience and sovereignty.

The discussions and deliberations at DEFSAT 2026 reflected this historic
transition with remarkable clarity. Across panels involving military leaders,
policymakers, technologists, industry experts, and strategic thinkers, one
central reality became increasingly evident: the future of warfare, geopolitical
competition, and strategic influence will be inseparable from the control,
protection, and resilience of space-enabled systems.

This book emerges from that realization. It seeks to examine the changing
strategic landscape through three interconnected dimensions. The first
explores the growing vulnerability of space as national critical infrastructure
and the urgent requirement for cyber resilience, spectrum security, and
electronic warfare preparedness. The second examines the transformation of
warfare itself, highlighting how military doctrine, strategic competition, and
technological evolution are converging within the orbital domain. The third _ i, W
analyses the geopolitical implications of defence-space cooperation, alliance : _ S
structures, and the emergence of technologically integrated strategic [~ . - D

ecosystems.

Together, these chapters present a coherent narrative of a world entering an [y~~~

era of orbital geopolitics and network-centric conflict. The rise of artificial [ =~ ™ %7 LR
intelligence, autonomous systems, hypersonic weapons, distributed |% % " 3}, S e R
constellations, and integrated ISR architectures is transforming not only the [™ T
conduct of war but also the nature of alliances, deterrence, and strategic

power.

For India, these transformations carry particular significance. As a rising & ",
technological and geopolitical power situated at the centre of the Indo-Pacific :
strategic landscape, India faces both extraordinary opportunities and AL
profound strategic challenges. The nation’s future security posture will
increasingly depend upon its ability to integrate sovereign technological _ l
capability, institutional coordination, resilient infrastructure, and trusted
strategic partnerships into a coherent national framework. -

bt 1%

The chapters that follow do not merely discuss satellites or military ?
technology. They examine the emerging architecture of power in the modern
era. They argue that the defence of invisible orbital networks may ultimately
become as important as the defence of physical borders themselves.

Humanity once viewed the stars as symbols of mythology, exploration, and
scientific curiosity. Predictably, we eventually converted them into arenas of
strategic rivalry, surveillance, and geopolitical competition. Civilizations
remain astonishingly consistent in their ability to militarize every frontier
they reach. Yet within that reality lies an equally important truth: the nations Lt Gen PJS Pannu

that understand and adapt to this transformation will shape the future Senior Advisot, SIA-India
Qﬂmce of power in the decades ahead. /




Preface

Conferences are often remembered for individual speeches, notable announcements, or moments of debate.
Their lasting significance, however, frequently lies elsewhere—in the patterns that emerge when diverse

perspectives begin converging around a common set of strategic concerns.
DEFSAT 2026 was one such occasion.

Bringing together military practitioners, policymakers, scientists, industry leaders, technologists, and
researchers, the conference examined a broad spectrum of issues spanning defence, technology, resilience, and
space. Yet despite the diversity of topics and viewpoints, a striking degree of convergence emerged. Participants
frequently approached similar challenges from different institutional perspectives, employed different
vocabularies, and proposed different solutions, but many ultimately arrived at remarkably similar concerns
regarding preparedness, adaptability, technological sovereignty, and long-term competitiveness.

This book has not been conceived as a conventional set of conference proceedings. The chapters that follow do
not reproduce individual presentations, panel discussions, or speaker interventions. Instead, they represent an
effort to synthesise the recurring themes, strategic concerns, and emerging ideas that surfaced across multiple
sessions and stakeholder groups. In doing so, the volume seeks to move beyond the chronology of the event and
focus on the larger questions that repeatedly shaped the conversation.

Many of the issues discussed at DEFSAT proved inherently interdisciplinary. Questions relating to military
preparedness frequently intersected with industrial policy. Discussions on cyber security extended into critical
infrastructure protection and resilience planning. Debates surrounding artificial intelligence inevitably touched
upon decision-making, data governance, and operational effectiveness. Similarly, conversations on space rarely
remained confined to satellites or launch systems; they expanded into questions of economics, regulation,
diplomacy, national security, and strategic autonomy.

Perhaps more significantly, the discussions revealed the extent to which space can no longer be examined as a
standalone sector. Whether the subject was homeland security, military operations, communications, geospatial
intelligence, cyber resilience, industrial development, or international cooperation, space increasingly appeared
as an enabling layer connecting multiple dimensions of national capability.

Viewed collectively, the deliberations at DEFSAT 2026 repeatedly returned to three fundamental questions.
How can nations secure critical infrastructure and maintain resilience in an increasingly contested
environment? How will emerging technologies—from artificial intelligence and geospatial intelligence to
autonomous systems and advanced communications—reshape military effectiveness and strategic
decision-making? And how can states build the industrial, technological, and partnership ecosystems necessary
to translate capability into enduring strategic advantage?

While contributors approached these questions from different perspectives, they collectively recognised that the
answers will not emerge from any single institution, technology, or policy intervention. The challenges ahead
are systemic in nature and will require equally integrated responses.

This volume therefore adopts a thematic rather than chronological structure. Each chapter explores a distinct
dimension of the contemporary defence-space landscape while contributing to a broader narrative about the
evolving relationship between technology, security, industry, and statecraft. The result is not intended to be a
summary of DEFSAT 2026. It is intended to be an intellectual extension of it.

If the conference served as a forum for discussion, debate, and exchange, this book seeks to continue that
conversation beyond the confines of the event itself. Its value will ultimately be measured not by the conclusions
it presents, but by the insights it generates and the discussions it inspires. The conversations that began at
"DEFSAT 2026 are far from over. In many respects, they are only beginning.
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Space occupies a
fundamentally
different position.
It has become an
essential layer of
national
infrastructure
underpinning
modern
economies,
security
architectures,
governance
systems, and
digital societies

EXECUTIVE NARRATIVE

PART 1 Emerging Strategic Realities

The world is entering a period of
strategic transition that is reshaping
the foundations of national power.
The assumptions that governed the
post-Cold War era are increasingly
being challenged by intensifying
geopolitical competition, technologi-
cal disruption, contested supply
chains, cyber vulnerabilities,
climate-induced instability, and the
emergence of new domains of strate-
gic significance. As nations navigate
this increasingly complex environ-
ment, influence is becoming less
dependent on traditional measures of
power alone and more contingent
upon technological leadership, resil-
ience of critical infrastructure, control
of data, industrial capacity, and the
ability to operate effectively across
interconnected domains.

For much of the twentieth century,
space was viewed primarily as a fron-
tier for exploration, scientific discov-
ery, and national prestige. During the
Cold War, it evolved into an arena of
strategic competition. In the decades
that  followed, satellite systems
became indispensable enablers of
communications, navigation, broad-
casting, weather forecasting, and mili-
tary operations. Today, however, space
occupies a fundamentally different
position. It has become an essential
layer of national infrastructure under-
pinning modern economies, security
architectures, governance systems,
and digital societies. The infrastruc-
ture that enables contemporary life
depends upon capabilities operating
beyond the atmosphere.

This growing dependence has created
a new strategic reality. Nations are no
longer simply investing in space capa-
bilities; they are becoming reliant
upon them. Consequently, the central
challenge is no longer access alone,
but resilience. How can critical
services be protected against cyber
intrusions, electronic interference,
spectrum competition, supply-chain
disruptions, and increasingly sophisti-
cated threats targeting space systems?
How can continuity of operations be
ensured when the infrastructure upon

which societies depend becomes
contested or disrupted?

Beyond this growing dependence,
several structural shifts are redefining
the contemporary defence-space land-
scape. Traditional architectures built
around a limited number of highly
capable assets are increasingly giving
way to proliferated constellations
designed to ensure resilience through
distribution,  redundancy,  and
persistence. Military effectiveness is
becoming progressively dependent
upon information architectures rather
than individual platforms, with
strategic  advantage  increasingly
derived from the ability to integrate
communications, intelligence,
surveillance, navigation, and deci-
sion-support systems into coherent
operational networks.

At the same time, commercial space
enterprises are evolving from suppli-
ers of technology to strategic actors in
their own right. Commercial commu-
nications networks, Earth observation
capabilities, analytics  platforms,
launch providers, and data services are
becoming integral components of
national security ecosystems, blurring
long-standing distinctions between
public and private capability.

A parallel transition is occurring
within space architectures themselves.
The focus is gradually shifting from
discrete missions towards enduring
infrastructure. ~ Orbital  servicing,
logistics, mobility, replenishment,
and sustainment capabilities are
emerging as critical enablers of
long-term operational effectiveness
and strategic resilience. Simultane-
ously, the growing congestion and
contestation of the orbital environ-
ment are elevating the importance of
Space Domain Awareness, making the
ability to monitor, characterise, and
respond to activities in space an
increasingly important determinant

of both security and stability.



EXECUTIVE NARRATIVE

Over the' years, DEFSAT has evolved from a
conference focused primarily on defence-space
awareness into a strategic platform where military
leaders, policymakers, industry executives, scientists,
technologists, and strategic thinkers “collectively
examine the future of security in the space age. The
conversations have moved beyond individual
technologies to address broader questions of
resilience, military preparedness; industrial capacity; .
technological sovereignty, international cooperation,
and national competitiveness.

The deliberations at DEFSAT 2026 revealed a
remarkable degree of convergence across diverse
discussions on cyber security, military space
operations, international cooperation, industrial
ecosystems,  persistent  surveillance, homeland
security, artificial intelligence, and geospatial
intelligence. While participants approached these
subjects from different institutional and professional
perspectives, they repeatedly returned to a common
conclusion: the future strategic environment will be
shaped not merely by the possession of space
capabilities, but by the ability to integrate those
capabilities into broader systems of governance,
industry, defence, innovation, and national
development. o
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This volume was conceived to capture those insights.
It is not intended to serve as'a record of conference
proceedings or a compilation ®of individual
viewpoints. Rather, it seeks to. distil the strategic
conclusions emerging from DEEFSAT 2026 and place
them within the broader context of a rapidly
evelving international environment. ™

This volume was conceived to capture those insights.
It is not intended to serve as a record of conference
proceedings or a compilation - of individual
viewpoints., Rather, it seeks to distil the strategic
conclusions emerging from DEFSAT 2026 and place
‘them within the broader context of a rapidly
evolving international environment.

The seven conclusions that follow - represent an
attempt to synthesise the recurring themes, strategic
concerns, and emerging realities that surfaced
- throughout the conference. Collectively, they
provide a framework for understanding how space,
technology, industry, and security are* being
reconfigured in the twenty-first century—and what
these changes may mean for nations seeldng to
remain secure, resilient, and competitivg” Ty the

.-"'

decades ahead. /




Space occupies a
fundamentally
different position.
It has become an
essential layer of
national
infrastructure
underpinning
modern
economies,
security
architectures,
governance
systems, and
digital societies

PART 2 The Seven Strategic Conclusions
Emerging from DEFSAT 2026

1. Space Is Emerging as Critical National

Infrastructure

Perhaps the most consequential
conclusion emerging from DEFSAT
2026 is that space can no longer be
understood as a specialised technolog-
ical domain operating at the periph-
ery of national policy. It has become
deeply embedded within the infra-
structure that enables contemporary
states to function, compete, and
govern.

Traditional conceptions of infrastruc-
ture were largely confined to tangible
assets  including,  transportation
networks, energy systems, telecom-
munications, ports, and industrial
facilities. While these foundations
remain essential, the functioning of
modern societies increasingly depends
upon a parallel layer of infrastructure
operating beyond the atmosphere.
Space-based systems now underpin
communications, navigation, timing
services, financial transactions, logis-
tics networks, intelligence architec-
tures, weather forecasting, disaster
response mechanisms, environmental
monitoring, and military operations.

The significance of this transforma-
tion extends beyond the growing
utility of space-enabled services. It
reflects a deeper structural shift in the
organisation of modern economies
and security architectures. As societies
become more digitised, interconnect-
ed, and data-driven, dependence
upon  space-derived  capabilities
continues to expand. Critical sectors
increasingly rely upon precise posi-
tioning, uninterrupted connectivity,
real-time situational awareness, and
the seamless flow of information
across  geographically  dispersed
networks. In many respects, space has
become the invisible infrastructure
upon which visible infrastructure

depends.
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This evolution carries profound
strategic implications. The disruption
of space-enabled services can no
longer be viewed solely as a technical
or operational concern. It has the
potential to affect economic activity,
public services, military effectiveness,
critical infrastructure, and national
resilience simultaneously. As a result,
the security of space systems is
becoming inseparable from the secu-
rity of the broader systems they
support.

The challenge confronting nations is
therefore not simply one of expanding
access to space, but of ensuring the
resilience, security, and sustainability
of the infrastructure that space
increasingly provides. Protecting these
capabilities is no longer a matter of
technological policy alone; it has
become a fundamental requirement
of national security, economic conti-
nuity, and strategic stability.
Recognising this transition is the first
step towards understanding the
broader changes reshaping the
contemporary security environment.
Nations that continue to treat space as
a niche sector risk underestimating its
growing role in determining resil-
ience, competitiveness, and strategic
influence in the twenty-first century.



PART 2 The Seven Strategic Conclusions
Emerging from DEFSAT 2026

2. Resilience s Becoming the Primary Measure

; 0f Strategic Strength

™

For decades, strategic planning
focused primarily on capability
creation. Nations sought to build
larger military forces, more advanced
technologies, and increasingly sophis-
ticated platforms. While these objec-
tives remain important, the emerging
security environment is forcing a
broader reassessment of priorities.

The challenge is no longer simply
whether capabilities exist. The more
important question is whether they
can survive disruption. Modern
societies depend upon interconnected
systems that are increasingly exposed
to cyber attacks, spectrum interfer-
ence, electronic warfare, supply-chain
vulnerabilities, infrastructure failures,
and information operations. Adversar-
ies are often secking not physical
destruction but operational paralysis.
The objective is to disrupt services,
degrade confidence, delay deci-
sion-making, and exploit dependen-
cies.

i
E L8

WELCOME ay), PEATICRANTY

In such an environment, resilience
becomes a strategic capability in its
own right. The ability to absorb
shocks, maintain continuity, rapidly
recover, and sustain operations under
contested conditions may prove as
important as the ability to project
power. This applies equally to military
systems, industrial ecosystems, com-
munications networks, and critical
infrastructure.

One of the strongest messages emerg-
ing from DEFSAT 2026 was that
resilience must be built into systems
from the outset rather than added
later. Whether through cyber-secure
architectures, redundant constella-
tions, responsive launch capabilities,
diversified supply chains, or trusted
partnerships, future advantage will
increasingly belong to nations capable
of sustaining capability rather than
merely deploying it.




PART 2 The Seven Strategic Conclusions
Emerging from DEFSAT 2026

3. Military Power Is Becoming Network-
Centric and Decision-Driven

The nature of military power is under-
going a fundamental transformation.
For much of modern history, military
effectiveness was measured through
platforms—ships,  aircraft, tanks,
missiles, and formations. While
platforms remain important, their
effectiveness  increasingly ~ depends
upon the networks that connect them.

Satellites, drones, sensors, communi-
cations systems, cyber capabilities,
and intelligence architectures are
generating unprecedented volumes of
information. The challenge facing
modern militaries is no longer collec-
tion. It is integration.

Future conflicts are likely to be charac-
terised by persistent surveillance,
distributed operations, multi-domain
coordination, and compressed deci-
sion cycles. Success will depend on the
ability to connect sensors to shooters,
fuse intelligence from multiple sourc-
es, maintain resilient communica-
tions, and generate situational aware-
ness across vast operational environ-
ments.

Artificial intelligence, geospatial intel-

ligence, and advanced analytics are
accelerating this transformation. The
future military advantage will increas-
ingly belong to organisations capable
of converting information into under-
standing and understanding into
action faster than their adversaries.
Decision superiority is emerging as
the new high ground of warfare.

The strategic centre of gravity is there-
fore  shifting from  individual
platforms to the systems and architec-
tures that connect them.
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PART 2 The Seven Strategic Conclusions
Emerging from DEFSAT 2026

4. Industrial Capacity Has Re-Emerged

as a Strategic Variablen

One of the most consequential lessons
emerging from contemporary geopo-
litical developments is the renewed
importance of industrial capacity. For
much of the post-Cold War period,
strategic discussions were dominated
by technological superiority, precision
capabilities, and  network-centric
warfare. Industrial production, manu-
facturing depth, and supply-chain
resilience often received less attention
than innovation and operational
concepts. Recent conflicts, however,
have demonstrated that military effec-
tiveness cannot be sustained without a
robust industrial foundation.

This reality is particularly relevant to
the space sector. Satellites, launch
vehicles, propulsion systems, sensors,
semiconductors, advanced materials,
communications infrastructure,
software platforms, and ground
systems all depend upon complex
industrial ecosystems. National capa-
bility is therefore not determined
solely by technological excellence, but
by the ability to manufacture, replen-
ish, scale, and sustain that capability
over time.

The growing commercialisation of

space further reinforces this trend.
Private launch providers, satellite
manufacturers, geospatial analytics
firms, communications operators,
software developers, and emerging
technology companies are increasingly

becoming integral contributors to

national capability. The distinction
between economic competitiveness
and strategic preparedness is narrow-
ing. Industrial ecosystems are no
longer merely economic assets; they
are becoming instruments of national
power.

For countries seeking strategic auton-
omy, industrial depth is increasingly as
important as technological sophistica-
tion. Nations capable of designing,
producing, and sustaining critical
technologies domestically enjoy great-
er freedom of action during crises,
reduced exposure to external disrup-
tions, and enhanced long-term resil-
ience. The future contest for influence
will therefore depend not only on
innovation, but also on the industrial
capacity required to convert innova-
tion into enduring capability.
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PART 2 The Seven Strategic Conclusions
Emerging from DEFSAT 2026

9. The Boundary Between Civilian and
Military Space Is Disappearing

A defining feature of the emerging
space era is the growing convergence
between civilian and military applica-
tions. Historically, security systems
and civilian infrastructure often oper-
ated in distinct domains. Today, that
distinction is becoming increasingly

blurred.

Commercial satellite communications
support military operations. Naviga-
tion systems underpin both civilian
transportation and precision-guided
munitions. Earth observation data
contributes simultaneously to agricul-
tural planning, infrastructure moni-
toring, disaster management, environ-
mental assessment, and intelligence
analysis.  The same  geospatial
platforms that assist governments in
responding to floods and wildfires can
also support national security plan-
ning.

This convergence is transforming how
nations think about resilience and
preparedness. National security can
no longer be viewed solely through a
military lens. Critical infrastructure,
digital  networks,  transportation
systems, energy grids, financial archi-
tectures, and public safety mecha-
nisms are increasingly interconnected
with space-enabled services. Vulnera-
bilities affecting one domain can
rapidly generate consequences across
multiple sectors.

At the same time, this convergence
creates  significant  opportunities.
Investments in space-based infrastruc-
ture generate benefits across defence,
governance, economic development,
environmental management, and
public welfare. The expanding role of
geospatial intelligence, satellite com-
munications, and Earth observation
in homeland security and disaster
resilience demonstrates how space is
becoming embedded within broader
national systems rather than remain-
ing confined to specialised users.

The future security environment will
therefore require integrated approach-
es that recognise the increasingly
inseparable nature of economic resil-
ience, societal resilience, and national
security.
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PART 2 The Seven Strategic Conclusions
Emerging from DEFSAT 2026

b.Strategic Partnerships Are BeingReconfigured

The geopolitical landscape is undergo-
ing a period of significant realign-
ment. While traditional military
alliances remain important, emerging
forms of cooperation are increasingly
being shaped by technology, infra-
structure, supply chains, data ecosys-
tems, and shared strategic interests.

The space sector offers a clear illustra-
tion of this trend. Nations are increas-
ingly collaborating on satellite naviga-
tion systems, Earth observation
programmes, communications archi-
tectures, space situational awareness
networks, launch infrastructure, and
standards for responsible behaviour in
orbit. 'These partnerships extend
beyond conventional defence cooper-
ation and increasingly encompass
technology development, industrial
collaboration, research, and capacity

building.

The Indo-Pacific has emerged as a
particularly significant arena for these
developments. Growing  concerns
regarding supply-chain security, criti-
cal infrastructure resilience, maritime
domain awareness, and technological
sovereignty are encouraging greater
cooperation among like-minded part-
ners. Similar trends are visible in
Europe, where space is increasingly
being integrated into broader security
and industrial strategies.

Equally important is the growing role
of the Global South. As access to space

technologies becomes more affordable
and commercially accessible, a larger
number of nations are seeking to
leverage space capabilities for develop-
ment, resilience, and security. This is
creating new opportunities for collab-
oration, knowledge sharing, and
capacity building.

Future partnerships will increasingly
be defined not only by geography or
ideology, but by participation in trust-
ed networks of technology, infrastruc-
ture, innovation, and interoperability.
Space is becoming one of the key
enablers of these emerging strategic
ecosystems.
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PART 2 The Seven Strategic Conclusions
Emerging from DEFSAT 2026

1. Space Power Is Emerging as a New Measure

of State Power

Taken together, the trends identified
throughout DEFSAT 2026 point
towards a broader strategic conclu-
sion. Space is no longer simply a
domain of activity. It is becoming an
ecosystem through which military
capability, economic competitiveness,
industrial ~ strength,  technological
innovation, governance effectiveness,
and international influence increas-
ingly interact.

Historically, measures of national
power focused on territory, popula-
tion, industrial output, economic size,
and military strength. While these
indicators remain relevant, the emerg-
ing international system is placing
growing emphasis on connectivity,
resilience, information advantage,
technological sovereignty, and access
to strategic infrastructure. Space influ-
ences each of these dimensions.

The significance of space power does
not lie solely in satellites or launch
vehicles. Rather, it lies in the ability to
integrate space capabilities into wider
systems of national power. Nations
that successfully combine resilient
infrastructure, advanced technologies,
industrial ecosystems, trusted partner-
ships, secure data architectures, and
effective governance frameworks will
derive advantages extending far
beyond the space sector itself.

<

This distinction is critical. Capabilit
refers to what a nation possesses
Power reflects what a nation cam
achieve.

The central challenge facing governf
ments over the coming decades will
therefore be converting space capabilif
ty into enduring space power. Thos¢
that succeed will help shape the futurg
international order. Those that fail risk
becoming dependent on system
designed, operated, or controlled by
others.

<7
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PART 3 Strategic Implications for India

Few countries are as well positioned as
India to benefit from the transforma-
tion currently underway in the global
space sector. Over the past six decades,
India has built one of the world's most
respected space programmes, devel-
oped indigenous launch capabilities,
established a sophisticated satellite
ecosystem, and demonstrated the
ability to deliver high-impact space
applications at scale. More recently,
reforms opening the sector to private
participation, the establishment of
IN-SPACe, growing international
partnerships, and the emergence of a
vibrant start-up ecosystem have
fundamentally altered the trajectory of
India's space ambitions.

Yet the significance of these develop-
ments extends beyond the space sector
itself.

The world is entering an era in which
space capability is becoming increas-
ingly intertwined with national com-
petitiveness, economic resilience,
technological  leadership, military
preparedness, and geopolitical influ-
ence. For India, the question is no
longer whether space will be import-
ant. The question is whether the coun-
try can successfully leverage its exist-
ing strengths to emerge as one of the
defining space powers of the twen-
ty-first century.

India enters this period with several
advantages. It possesses an established
institutional foundation, a globally
respected scientific and engineering
workforce, proven launch capabilities,
a rapidly expanding digital economy,
and a strategic geography that places it
at the centre of the Indo-Pacific. The
country also enjoys growing credibili-
ty across the Global South and
increasingly strong relationships with
major space-faring nations. These
assets provide a strong platform from
which to shape the future rather than
simply adapt to it.

At the same time, important challeng-
es remain. The strategic environment
is becoming more competitive. The
pace of technological change is accel-
erating. Military space capabilities are
expanding  globally. Commercial
constellations are reshaping access to
information and communications.
Artificial intelligence is transforming
intelligence  analysis and  deci-
sion-making. Supply chains are
becoming strategic battlegrounds. The
challenge for India is not merely to
participate in these developments but
to lead in selected areas while ensuring
long-term strategic autonomy.

One of the most significant opportu-
nities lies in India's ability to integrate
space into broader national objectives.
Unlike many countries that developed
space programmes primarily for
strategic competition, India's space
journey has long been linked to devel-
opmental outcomes. Satellite commu-
nications, remote sensing, disaster
management, telemedicine, digital
inclusion, weather forecasting, and
agricultural applications have demon-
strated how space can directly contrib-
ute to national development. As the
distinction between economic resil-
ience and national security continues
to narrow, this integrated approach
may become one of India's greatest
strategic advantages.

The military dimension is equally
important.  Future conflicts are
increasingly likely to depend on
space-enabled communications, navi-
gation, intelligence, surveillance,
targeting, and decision support. The
growing importance of multi-domain
operations, network-centric warfare,
autonomous systems, and persistent
intelligence architectures means that
military effectiveness will increasingly
depend on resilient space capabilities.
India's future deterrence posture,
operational effectiveness, and strategic
autonomy will therefore be influenced
by its ability to secure and sustain
these capabilities under contested
conditions.
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PART 3 Strategic Implications for India

Industrial capacity represents another
critical opportunity. The emergence of
India's private space sector has created
the foundations for a broader
defence-space industrial ~ecosystem
capable of supporting innovation,
manufacturing, analytics, launch
services, and dual-use technologies.
Over time, this ecosystem can
contribute not only to economic
growth but also to national resilience,
strategic preparedness, and export
competitiveness. The countries that
dominate the future space economy
are unlikely to be those with the
largest  government  programmes
alone. They will be those capable of
combining public investment, private
innovation, industrial depth, and
international partnerships into a
coherent ecosystem.

India's geopolitical position further
enhances its potential role. The
Indo-Pacific is rapidly becoming one
of the most strategically significant
regions in the world, with increasing
emphasis on maritime domain aware-
ness, secure communications, resilient
infrastructure, supply-chain security,
and trusted technology partnerships.
Simultaneously, many countries across
the Global South are seeking afford-
able and reliable access to space-en-
abled services for development,
climate resilience, connectivity, and
security. India occupies a unique posi-
tion at the intersection of these two
trends.

This creates an opportunity to shape
future norms, build trusted partner-
ships,  support  capacity-building
initiatives, and contribute to a more
inclusive and resilient global space
ecosystem. The country's growing role
in international forums, collaborative
missions, and technology partnerships
suggests that India is increasingly
viewed not merely as a participant in
the global space economy but as a
potential architect of its future evolu-
tion.

Ultimately, the challenge facing India
is not one of capability creation alone.

It is one of strategic integration. The
country possesses many of the ingredi-
ents required for long-term success.
The task ahead is to connect these
elements into a coherent national
framework that aligns technological
innovation, industrial growth, mili-
tary preparedness, economic develop-
ment, and international engagement.

The future space race will not be won
solely through technological achieve-
ment. It will be won by nations capa-
ble of translating capability into influ-
ence, innovation into resilience, and
ambition into enduring strategic
advantage. India has the opportunity
to be one of those nations.

The decisions taken during the
coming decade will determine wheth-
er it does.
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PART 4 Strategic Priorities for the Next Decad|e

The strategic shifts identified through-
out DEFSAT 2026 point towards a
clear conclusion: the coming decade
will be decisive in determining which
nations emerge as leaders in the space
age and which become dependent
upon capabilities developed
elsewhere. For India, the challenge is
not simply expanding its presence in
space. It is building a resilient, secure,
and globally competitive space ecosys-
tem capable of supporting national
security, economic growth, technolog-
ical leadership, and strategic influence
simultaneously.

The path forward requires a transition
from isolated initiatives to a nationally
integrated approach. Space can no
longer be viewed solely through the
lens of science, commerce, or defence.
It has become a strategic domain that
intersects with nearly every dimension
of national power. The following
priorities emerge as critical for the

decade ahead.

Protecting Space as Critical National Infrastructure

India must increasingly treat space
infrastructure as part of its broader

critical national infrastructure
architecture. Satellites, ground
stations, communication networks,

navigation services, and data systems
now support functions extending far
beyond the space sector itself. Future
security frameworks must therefore

integrate cyber resilience, space
situational awareness, spectrum
security, supply-chain protection, and
operational continuity into a unified
national approach. The objective
should be to ensure that space-enabled
services remain available even under
conditions of disruption, crisis, or
conflict.

Building Resilient and Distributed Space Architectures

The era of dependence on a limited
number of strategic assets is gradually
giving way to distributed and resilient
architectures. Future capability will
increasingly depend upon proliferated
constellations, multi-orbit systems,
redundancy, responsive launch mech-
anisms, and rapid reconstitution capa-
bilities. The focus must shift from

Accelerating Military-Space Integration

Space has become an operational
domain that directly influences mili-
tary effectiveness. Communications,
navigation, intelligence, targeting,
and decision support are increasingly
dependent  upon  space-enabled
systems. Future military preparedness
will therefore require closer integra-
tion between space capabilities and

asset ownership to mission assurance.
India's long-term space strategy
should therefore prioritise resilience
by design, ensuring continuity of
services under both routine and
contested conditions.

operational  planning across all
services. The objective should be to
develop a coherent framework that
supports multi-domain operations,
persistent situational awareness, and
decision superiority while ensuring
resilience against emerging threats.
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Building a Sovereign GEOINT and Al Ecosystem

The future battlespace will be defined
not by information scarcity but by
information abundance. Satellites,
drones, sensors, cyber systems, and
digital platforms are generating
unprecedented volumes of data. The
strategic advantage will belong to
those capable of transforming this
data into timely, trusted, and action-

able insights. India must therefore
prioritise the development of indige-
nous geospatial intelligence platforms,
defence Al architectures, trusted data
ecosystems, and decision-support
systems that reduce external depen-
dencies while enhancing operational
effectiveness.

Strengthening the Defence-Space Industrial Ecosystem

Industrial capacity will increasingly
determine strategic autonomy. India
has made significant progress in open-
ing the space sector to private participa-
tion, but the next phase requires deeper
integration between government insti-
tutions, industry, start-ups, academia,
and investors. The goal should be to
create an ecosystem capable of support-

Expanding International Partnerships

No nation can address the challenges of
the emerging space environment alone.
Issues such as orbital congestion, space
situational awareness, spectrum man-
agement, cyber security, disaster resil-
ience, and responsible behaviour
require cooperation across borders.
India should continue strengthening
partnerships with established space

ing advanced manufacturing, launch
services, satellite production, software
development, analytics, propulsion
technologies, and emerging space
applications. Industrial depth must
become a strategic objective rather than
a by-product of growth.

powers while simultaneously expanding
engagement with the Indo-Pacific,
Europe, Africa, Southeast Asia, and the
broader Global South. The objective
should be to position India as both a
trusted partner and a leading contribu-
tor to the development of a stable and
inclusive space order.

Integrating Space into National Resilience Planning

Space-enabled  capabilities  should
become an integral component of
broader national resilience frameworks.
Disaster management, critical infra-
structure protection, climate adapta-
tion, border management, emergency
communications, maritime awareness,
and

homeland security increasingly depend
upon geospatial intelligence and satel-
lite-based services. Integrating these
capabilities into national planning will
improve preparedness, reduce vulnera-
bilities, and strengthen societal resil-
ience.

Investing in Human Capital and Future Technologies

Technological leadership ultimately
depends upon people. Sustained invest-
ment in education, research, innova-
tion, and workforce development will
be essential if India is to maintain com-
petitiveness in an increasingly knowl-
edge-driven space economy. Particular
emphasis should be placed on emerg-
ing fields such as artificial intelligence,

quantum technologies, advanced mate-
rials, autonomous systems, cybersecuri—
ty, in-space manufacturing, and
next-generation communications. The
objective is not only to adopt future
technologies but to contribute to their
development.
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Creating a National Space Power Strategy

Perhaps the most important priority is
the development of an integrated
national vision that connects the
various elements of India's space
ecosystem. Historically, space policy
has often been viewed through
sector-specific  lenses. The future
requires a broader perspective that
aligns security objectives, industrial
development, economic growth, tech-
nological  innovation, diplomatic
engagement, and societal resilience.
Such a framework would provide
coherence across institutions while
ensuring that investments in space
contribute  directly to long-term
national objectives.

The coming decade will be defined by
the choices nations make regarding
technology, infrastructure, resilience,
and strategic preparedness. For India,
the opportunity is not merely to
participate in the global space econo-
my or expand existing capabilities. It
is to shape the architecture of a future
in which space increasingly influences
every dimension of national power.
Achieving that objective will require
sustained commitment, coordinated
action, and a clear understanding that
the strategic value of space extends far
beyond the domain itself.
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SECURING SPAGE AS NATIONAL CRITICAL
INFRASTRUCTURE: CYBER, SPECTRUM,
AND ELECTRONIC FULL

“Space occupies a

— | fundamentally

different position.
It has become an
essential layer of
national
infrastructure

underpinning

: modern economies,

security
architectures,
governance

| systems, and

| digital societies”

The character of national securi-
ty is being reshaped by an infra-
structure revolution that is largely
invisible to the public eye. For
much of modern history, military
power was measured through
visible assets: armies, aircraft, war-
ships, industrial capacity, and
territorial control. Strategic advan-
tage was derived from the ability
to project force across land, sea,
and air domains. While these
traditional instruments of power
remain essential, they are increas-
ingly dependent upon a less visible
layer of infrastructure operating
hundreds and sometimes thou-

sands of kilometres above the
Earth.

Space has evolved from a domain
of and
national prestige into an indis-
pensable component of modern
security architecture.  Satellites
today support virtually every
aspect of military planning, opera-
tional execution, and strategic
decision-making. They provide
communications
distances, enable precision naviga-
tion and timing, generate intelli-
gence through Earth observation
systems, support missile warning
capabilities,
domain awareness, and connect
military  formations operating

scientific achievement

acCross vast

facilitate maritime

across multiple theatres. In many
respects, space has become the

that binds

together modern defence ecosys-

connective  tissue

tems.

This transformation has occurred
gradually over several decades.
Early military space systems were
primarily designed to provide stra-
tegic communications and recon-
naissance capabilities for major
powers. Today, however, space-en-
abled services are deeply integrat-
ed into routine military opera-

tions. Modern armed forces
depend upon continuous access to
positioning,  navigation, and

timing signals; satellite communi-
cations; geospatial intelligence;
weather forecasting; and persistent
surveillance. These capabilities are
no longer supplementary enablers.
They have become foundational
elements of military effectiveness.

The implications of this depen-
dence are particularly evident in
the evolution of precision warfare.
Contemporary military operations
increasingly rely on accurate navi-
gation,
awareness, and networked com-

real-time  situational
mand structures. Precision-guided
systems,
long-range strike capabilities, and

munitions, unmanned

integrated air and missile defence
networks all depend, directly or
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The character of national security is being
reshaped by an infrastructure revolution that is
largely invisible to the public eye. For much of
modern history, military power was measured
through visible assets: armies, aircraft, war-
ships, industrial capacity, and territorial con-
trol. Strategic advantage was derived from the
ability to project force across land, sea, and air
domains. While these traditional instruments
of power remain essential, they are increasingly
dependent upon a less visible layer of infra-
structure operating hundreds and sometimes
thousands of kilometres above the Earth.

Space has evolved from a domain of scientific
achievement and national prestige into an
indispensable component of modern security
architecture. Satellites today support virtually
every aspect of military planning, operational
execution, and strategic decision-making.
They provide communications across vast
distances, enable precision navigation and
timing, generate intelligence through Earth
observation systems, support missile warning
capabilities, facilitate maritime domain aware-
ness, and connect military formations operat-
ing across multiple theatres. In many respects,
space has become the connective tissue that
binds together modern defence ecosystems.

This transformation has occurred gradually
over several decades. Early military space
systems were primarily designed to provide
strategic communications and reconnaissance
capabilities for major powers. Today, however,
space-enabled services are deeply integrated
into routine military operations. Modern
armed forces depend upon continuous access
to positioning, navigation, and timing signals;
satellite communications; geospatial intelli-
gence; weather forecasting; and persistent
surveillance. These capabilities are no longer
supplementary enablers. They have become
foundational elements of military effective-
ness.

The implications of this dependence are partic-
ularly evident in the evolution of precision
warfare. Contemporary military operations
increasingly rely on accurate navigation,
real-time situational awareness, and networked
command structures. Precision-guided muni-
tions, unmanned systems, long-range strike
capabilities, and integrated air and missile
defence networks all depend, directly or indi-
rectly, upon space-enabled infrastructure. The
ability to detect, identify, track, communicate,
and engage targets with speed and accuracy is
increasingly linked to the availability of resil-
ient orbital systems.

Beyond the battlefield, space infrastructure
plays a critical role in supporting broader
national security objectives. Border surveil-
lance, maritime domain awareness, disaster
response, strategic communications, and criti-
cal infrastructure monitoring increasingly rely
upon satellite-derived information. Govern-
ments use Earth observation systems to moni-
tor activities across vast and often inaccessible
while

provide connectivity in remote and contested

regions, communications satellites
environments where terrestrial networks may

be unavailable or vulnerable

The strategic significance of space is further
amplified by the growing integration of civil-
ian, commercial, and military capabilities. The
distinction between defence infrastructure and
commercial

infrastructure  is  becoming

Earth
observation companies now provide imagery

progressively  blurred. Commercial

and analytics with direct relevance to national
security.
networks increasingly support military opera-

Commercial ~ communications
tions. Private launch providers, satellite opera-
tors, cloud service companies, and geospatial
analytics firms are becoming integral compo-
nents of national resilience and operational
capability.

Recent geopolitical developments have acceler-
ated this trend. Conflicts around the world
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Understanding this growing dependence on
space infrastructure is essential because it
provides the context for the challenges
explored throughout this chapter. As space
becomes increasingly embedded within
military operations and national security
architectures, it is also becoming a focal point
for new forms of competition and conflict.
The rise of cyber threats, electronic warfare,
spectrum contestation, and attacks on critical
command networks reflects a broader
transformation in the nature of strategic
competition. Protecting these systems,

ensuring their resilience, and leveraging them

effectively for operational advantage will be
among the defining security challenges of the
coming decades.
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The growing dependence on
space-enabled infrastructure has
fundamentally altered the nature
of strategic competition. As satel-
lites, communications networks,
intelligence architectures, and
command  systems  become
increasingly integral to military
effectiveness, they also become
increasingly attractive targets. Yet
unlike previous eras of conflict,
the most effective method of
neutralising these capabilities
may not involve physically
destroying them. Instead, adver-
saries are increasingly seeking to
disrupt, degrade, manipulate, or
deny access to critical systems
through non-kinetic means. This
shift represents one of the most
significant  transformations in
modern warfare. For much of the
twentieth century, military oper-
ations focused on the destruction
of physical assets. Aircraft target-
ed airfields, missiles struck com-
mand centres, and naval forces
sought to deny access to critical
maritime routes. Strategic advan-
tage was often achieved by
destroying an adversary's capabil-

ity to fight.

Today, however, the operational
effectiveness of military forces
depends as much on information
flows as it does on physical plat-
forms. Communications
networks, navigation systems,
ISR architectures, command
centres, cloud infrastructure, and
data links collectively form the
nervous system of modern mili-
tary operations. Disrupting these
systems can often produce effects
comparable to, and sometimes

greater than, the destruction of
traditional military assets.The
result is the emergence of a
battlespace in which informa-
tion, software, networks, and the
electromagnetic spectrum have
become contested operational
environments in their own right.

Cyber warfare represents one of
thﬁﬂﬁffﬁ&mmﬁﬂmﬁ
of this evolving battlespace.
Modern satellites are not isolated
assets operating independently in
orbit. They are connected to mis-
sion control centres, software
systems, user terminals, cloud
infrastructure, and communica-
tions networks that collectively
support  mission  operations.
Every interface creates a potential
point of vulnerability. Adversar-
ies seeking to disrupt space-en-
abled services may find it consid-
erably easier to target terrestrial
infrastructure than the satellites
themselves.

The cyberattack on the Viasat
communications network in Feb-
ruary 2022 demonstrated this
reality with remarkable clarity.
Rather than attacking orbital
assets directly, the operation
targeted ground-based infrastruc-
ture supporting satellite commu-
nications services. Thousands of
user terminals were rendered
inoperable, disrupting communi-
cations across multiple countries
and highlighting the vulnerabili-
ty of the broader ecosystem upon
which  space-enabled services
depend. The incident under-

scored a critical lesson: the weak-
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est point in a space architecture may not be in orbit, but somewhere within the digital infrastruc-
ture that supports it.

As military and civilian space systems become increasingly interconnected, cybersecurity can no
longer be viewed as a technical function. It has become a strategic requirement for maintaining
operational continuity and national resilience.
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Situational awareness can no longer be limit-
ed to physical domains; it must increasingly
encompass spectrum awareness as a core
element of operational planning.

Future resilience will depend heavily upon
frequency agility—the ability of systems to
rapidly shift communication frequencies in
response to interference, jamming, or hostile
activity. Artificial intelligence-enabled inter-
ference detection systems can help distinguish
between natural environmental disturbances
and deliberate adversarial actions. Cognitive
radio architectures capable of autonomous
frequency hopping will become essential for
maintaining communications superiority in
contested environments. The side capable of

adapting most effectively within the electro-
magnetic environment will enjoy a significant
operational advantage.

For India, spectrum resilience is not merely a
technical requirement; it is a national security
imperative. As both a rapidly digitising econ-
omy and a major military power, India
cannot afford to lose access to critical electro-
magnetic resources during periods of crisis.
The protection of spectrum must therefore be
treated with the same strategic seriousness
traditionally associated with the defence of
territorial borders.

A further dimension of the non-kinetic
battlespace is the growing vulnerability of
supply chains and software ecosystems.
Modern space systems are supported by com-
plex global networks of manufacturers, soft-
ware providers, cloud operators, communica-
tions companies, and specialist technology
suppliers. While these interconnected ecosys-
tems enable innovation and efficiency, they
also create new opportunities for exploita-
tion.

inserted into software
updates, compromised hardware compo-

Malicious code
nents, vulnerable third-party applications, or
insider threats can provide adversaries with
access to systems long before a crisis emerges.
Such vulnerabilities are particularly concern-
ing because they often remain undetected
until activated. Unlike traditional attacks that
produce immediate and visible effects,
supply-chain

dormant for extended periods, creating strate-

compromises can remain
gic uncertainty and reducing confidence in

critical systems.

The increasing integration of commercial

technologies into military architectures
further amplifies these risks,

supply-chain security an increasingly import-

making

ant component of national resilience.

THE NON-KINETIC BATTLESPACE
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Artificial intelligence is adding another layer of
complexity to this evolving environment. Al is
rapidly becoming an indispensable tool for
both defence and offence. On the defensive
side, Al enables anomaly detection, threat
identification, behavioural analytics, predictive
maintenance, and real-time network monitor-
ing. On the offensive side, it can automate
cyber reconnaissance, identify vulnerabilities,
generate sophisticated deception campaigns,

and accelerate the speed of attack.

As military and civilian systems become more
dependent on Al-enabled processes, ensuring
the integrity of data, algorithms, and deci-
sion-support systems will become an increas-
ingly important security challenge. The same
technologies that strengthen resilience can also
be exploited to undermine it.

The strategic significance of these develop-
ments extends beyond individual technologies.
Collectively, they reflect a broader transforma-
tion in the nature of power and conflict.
Modern military advantage is no longer deter-
mined solely by the ability to deploy platforms
or project force. It increasingly depends on the
ability to preserve access to information, main-
tain connectivity, protect communications, and
sustain command architectures under contest-
ed conditions.

For space-enabled systems, this reality has pro-
found implications. Satellites are no longer
isolated strategic assets operating at a distance
from conflict. They are integral components of
that cyber
networks, spectrum infrastructure, command

a larger ecosystem includes
systems, data centres, and communications
architectures. Consequently, protecting space
capability requires protecting the entire ecosys-

tem that supports it.

The challenge for governments, defence organi-
sations, and commercial operators is therefore
not simply to prevent attacks. It is to build
architectures capable of functioning despite
attack. Security can no longer be defined by the
absence of disruption; it must increasingly be
measured by the ability to absorb shocks, main-
tain essential services, and recover rapidly when

challenged.

The rise of the non-kinetic battlespace marks a
fundamental shift in strategic thinking. Con-
flict is becoming increasingly characterised by
competition below the threshold of war,
persistent attempts to exploit vulnerabilities,
and continuous contestation across digital and
electromagnetic domains. In such an environ-
ment, resilience becomes as important as capa-
bility, continuity becomes as important as
performance, and survivability becomes a
defining measure of strategic strength.

The nations best positioned to succeed in this
new environment will not necessarily be those
that possess the most advanced systems. They
will be those capable of ensuring that their
systems remain operational, adaptable, and
resilient when subjected to sustained pressure.
In the emerging space age, the ability to survive
disruption may prove just as important as the
ability to deter it.
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The emergence of the non-kinet-
ic battlespace has fundamentally
altered how security must be
understood and implemented.
For much of the modern era,
critical infrastructure protection
was built around a relatively
simple principle: prevent adver-
saries from gaining access to stra-
tegic assets. Security was largely
measured through the effective-
ness of barriers, whether physical,
digital, or organisational. If a
system could be protected from
intrusion, it was considered
secure. The evolving threat envi-
ronment has rendered this
assumption increasingly inade-
quate.

Modern space-enabled architec-
tures operate through highly
interconnected networks linking
satellites, terrestrial communica-
tions infrastructure, cloud envi-
ronments, software  systems,
command centres, user termi-
nals, and commercial service
providers. This interconnected-
ness has created unprecedented
operational capability, but it has
also expanded the attack surface
available to adversaries. Cyber
intrusions, electronic warfare,
spectrum interference, software
vulnerabilities, supply-chain
compromises, and insider threats
can emerge simultaneously across
multiple layers of the ecosystem.
In such an environment, absolute
protection is no longer a realistic
objective. The strategic challenge
therefore shifts from prevention
to survivability.
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Historically, security strategies
focused on stopping attacks
before they occurred. Success was
measured by the ability to deny
access, eliminate vulnerabilities,
and maintain secure perimeters.
While these objectives remain
important, they are increasingly
insufficient in a world character-
ised by persistent competition
and continuous attempts to
exploit digital and electromag-
netic vulnerabilities. The more
relevant question is no longer
whether a  system can be
attacked. The more relevant
question is whether it can contin-
ue functioning when attacked.

Survivability places operational
continuity at the centre of securi-
ty planning. It acknowledges that
disruptions may occur despite
the most sophisticated defensive
measures and seeks to ensure that
critical functions remain avail-
able even when portions of the
architecture are degraded or
compromised. A resilient system
absorbs shocks, adapts to chang-
ing conditions, isolates failures,
and restores functionality rapidly.
In doing so, it reduces the strate-
gic value of attacks and strength-
ens deterrence by denying adver-
saries the outcomes they seek.

This philosophy is particularly
relevant to the space domain,
where the disruption of a single
component can generate cascad-
ing consequences across multiple
sectors. Communications
networks, ISR systems, com-




mand architectures, navigation services, and mili-
tary operations are increasingly interconnected.
Protecting them requires a broader and more
holistic approach to resilience.

One useful framework for understanding this
challenge is the Three-Dimensional Security
Framework, which approaches resilience through
three complementary dimensions: Defence in

Depth, Defence in Breadth, and Defence in
Height. Together, these dimensions create a com-

prehensive model for securing the increasingly
complex architectures that underpin modern
military and national security capability.

The first dimension of resilience recognises that
no single defensive mechanism can provide
complete protection. Encryption alone is insuf-
ficient. Firewalls alone are insufficient. Intru-
sion detection systems alone are insufficient.
Modern security requires multiple layers of
protection operating simultaneously through-
out the architecture.

Within the space domain, Defence in Depth
involves securing satellites, communications
links, mission control systems, software envi-
ronments, cloud infrastructure, data networks,
and user terminals as part of a unified security
ecosystem. Modern satellites contain millions
of lines of software code and depend upon con-
tinuous interaction with terrestrial systems.
Every interface represents a potential point of
vulnerability.

A vulnerability within a software update mech-
anism, a compromised user terminal, or an
insecure communications gateway can provide
access to systems that are otherwise physically
secure. Consequently, resilience requires over-
lapping layers of protection that limit the con-
sequences of any single failure.

Encryption  safeguards = communications.
Authentication mechanisms verify identity and
access. Network segmentation restricts lateral
movement within systems. Behavioural analyt-
ics detect abnormal activity. Intrusion detec-

tion systems monitor threats continuously,
while redundant communications pathways
preserve operational continuity during disrup-
tions. Together, these mechanisms create a
layered architecture that increases the complex-
ity, cost, and uncertainty associated with
attack.

The objective is not to create impenetrable
systems. Rather, it is to ensure that the compro-
mise of one layer does not result in the collapse
of the entire architecture.
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_ Historically, security planning
focused primarily on protecting
satellites, launch facilities, and
mission control centres. Today,
.such an approach is insufficient
because operational capability
depends upon a far broader
of interconnected

ecosystem
stakeholders and technologies.

The contemporary space sector
encompasses launch providers,
satellite manufacturers, software
developers, cloud infrastructure
companies, telecommunications
operators, analytics providers,
component suppliers, and end
users across both civilian and
military environments. Each con-
tributes to the functioning of the
overall architecture, and each
represents a potential source of
vulnerability.

Hh"‘\_ Recent cyber incidents across
multiple industries have demon-
. strated how supply-chain com-
promises can provide adversaries
with access to highly protected
systems. software
| updates, compromised hardware
components, vulnerable
third-party  applications, and
insider threats have all emerged as
" significant security concerns. Sim-
ilar risks exist within the space
domain, where operational archi-
| tectures increasingly rely on com-
mercial technologies and globally

distributed supply chains.

\"“x

Malicious

The security of a modern military
network is therefore influenced
not only by the resilience of satel-
3 lites and command centres, but

also by the integrity of software
providers, communications
networks, cloud platforms, logis-
tics systems, and connected devic-
es. A vulnerability at any point
within this ecosystem can affect
operational effectiveness.

Defence in Breadth expands the
concept of security beyond organ-
isational boundaries. It recognises
that resilience must extend across
the full ecosystem supporting
national capability. Every suppli-
er, service provider, software plat-
form, communications network,
and connected endpoint contrib-
utes to the overall security pos-
ture. In network-centric opera-
tions, resilience is determined not
solely by the strength of individu-
al components but by the robust-
ness of the relationships between
them.
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The third dimension addresses a
challenge unique to the space
modern
extend
across multiple layers of the

domain: operations

increasingly vertically
atmosphere and beyond.

Future military and civilian archi-
tectures will not depend on a
single platform or orbital regime.
Instead, they will operate through
integrated ecosystems comprising
terrestrial networks, High Alti-
tude Platform Systems (HAPS),
Low Earth Orbit constellations,
Medium Earth Orbit systems,

Geostationary  satellites, and,
eventually, cislunar infrastruc-
ture.

Each layer contributes distinct
capabilities while enhancing over-
all resilience. Terrestrial networks
provide scale and accessibility but
remain vulnerable to physical
disruption and cyber attack. Low
Earth Orbit constellations offer
redundancy and low latency.
Geostationary satellites provide
broad coverage and strategic
communications capability.
HAPS platforms deliver
persistent regional surveillance
and support
while offering operational flexi-
bility unavailable to traditional
orbital systems.

communications

The strategic
Defence in Height lies in its abili-
ty to reduce dependence on any
single layer of infrastructure. If

significance  of

one layer is degraded or denied,
others can compensate. Commu-
nications can be rerouted, surveil-

lance functions redistributed, and
operational
tained despite the loss of individ-
ual assets.

continuity —main-

This layered approach is becom-
ing increasingly important as
nations seek to reduce single
points of failure and build more
resilient  architectures. Future
military operations are likely to
depend not on individual plat-
forms, but on integrated ecosys-
tems capable of adapting dynami-

cally to disruption.

For India, this dimension carries
particular relevance. Investments
in indigenous HAPS capabilities,
distributed
tions, resilient communications
and  integrated
terrestrial-space networks could

border

maritime domain

satellite constella-

architectures,
significantly  enhance
surveillance,

awareness, disaster response, and
military resilience.
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Taken together, Defence in Depth, Defence in
Breadth, and Defence in Height represent
more than a technical security framework.
They reflect a broader shift in strategic think-
ing. The objective of modern security is no
longer simply to prevent attacks. It is to ensure
that critical capabilities remain available under
contested conditions.

This evolution is already influencing the design
of future space architectures. Large monolithic
satellites are gradually giving way to distributed
constellations. Centralised command systems
are being complemented by cloud-enabled
operations and distributed mission control.
Artificial intelligence is being integrated into
monitoring and anomaly detection systems.
Rapid launch capabilities are creating pathways
for reconstitution and recovery following
disruption.
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Perhaps most importantly, resilience itself is
emerging as a form of deterrence. Adversaries
are less likely to attack systems that can absorb
disruption, recover rapidly, and continue func-
tioning despite pressure. By reducing the effec-
tiveness of hostile actions and increasing the
uncertainty associated with attack, resilient
architectures diminish the strategic value of
aggression.

In an era defined by persistent competition and
continuous contestation across cyber, spec-
trum, and space domains, survivability is
becoming as important as capability itself. The
nations best positioned to succeed will not nec-
essarily be those with the most sophisticated
technologies or the largest constellations. They
will be those capable of building systems that
endure, adapt, and remain operational when

challenged.
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= The ultimate purpose of resilience
. is not simply survival. While pro-
- tecting  satellites, communica-

tions networks, and digital infra-
" structure is essential, security

_ from satellites,

~ alone does not generate strategic
advantage. Resilience preserves
capability; it does not, by itself,
create superiority. The true value
of modern space-enabled infra-
structure lies in its ability to
transform information into oper-
ational awareness, operational
awareness into decisions, and
decisions into decisive action.

Throughout history, military
effectiveness has depended upon
the ability to gather information,
understand the operating envi-
ronment, and coordinate action
across dispersed forces. What has
changed in the twenty-first cen-
tury is the speed, scale, and com-
plexity of this process. Modern
military  operations  generate
* unprecedented volumes of data
unmanned
. systems, airborne sensors, mari-
time platforms, cyber networks,
+ electronic intelligence systems,
and open-source information
streams. The challenge is no
. longer the collection of informa-
tion. The challenge is converting
information  into  actionable
insight quickly enough to influ-
ence outcomes.

This requirement has elevated the
importance of Command, Con-
trol, Communications, Comput-
ers, Cyber, Intelligence, Surveil-
lance, and Reconnaissance—col-

viewed primarily as a military
support function, C5ISR has
become the operational backbone
of modern defence architectures.

It provides the mechanisms
through which information is
collected, transmitted, processed,
analysed, and transformed into
decisions. In many respects,
C5ISR functions as the nervous
system of contemporary military
operations, connecting Sensors,
commanders, platforms, and
decision-makers within a single
operational ecosystem.

The growing importance of
C5ISR reflects a broader transfor-
mation in the character of war-
fare. Traditional military opera-
tions were often organised
around individual platforms.
Aircraft operated within air cam-
paigns, naval vessels within mari-
time operations, and ground
forces within land campaigns.
Information moved through hier-
archical structures, often result-
ing in delays between observation
and action. Modern conflict
increasingly demands integration
across multiple domains simulta-
neously. Military forces must
coordinate activities across land,
sea, air, cyber, and space environ-
ments in real time, often while
operating under conditions of
uncertainty and disruption.

This shift has given rise to
network-centric
which connectivity becomes as
important as firepower. In a

warfare, in

network-centric  environment,

= lectively known as C5ISR. Once

25| SPACE, STRATEGY & THE FUTURE WORLD ORDER




The ultimate purpose of resilience is not simply
survival. While protecting satellites, communi-
cations networks, and digital infrastructure is
essential, security alone does not generate strate-
gic advantage. Resilience preserves capability; it
does not, by itself, create superiority. The true
value of modern space-enabled infrastructure
lies in its ability to transform information into
operational awareness, operational awareness
into decisions, and decisions into decisive
action.

Throughout history, military effectiveness has
depended upon the ability to gather informa-
tion, understand the operating environment,
and coordinate action across dispersed forces.
What has changed in the twenty-first century is
the speed, scale, and complexity of this process.
Modern military operations generate unprece-
dented volumes of data satellites,
unmanned systems, airborne sensors, maritime
platforms, cyber networks, electronic intelli-
gence systems, and open-source information
streams. The challenge is no longer the collec-
tion of information. The challenge is converting
information into actionable insight quickly
enough to influence outcomes.

from

This requirement has elevated the

importance of Command, Control, Communi-
cations, Computers, Cyber, Intelligence,
Surveillance, and Reconnaissance—-collectively
known as C5ISR. Once viewed primarily as a
military support function, C5ISR has become
the operational backbone of modern defence
architectures.

It provides the mechanisms through which
information is collected, transmitted, processed,
analysed, and transformed into decisions. In
many respects, C5ISR functions as the nervous
system of contemporary military operations,
connecting sensors, commanders, platforms,
and decision-makers within a single operational
ecosystem.

The growing importance of C5ISR reflects a
broader transformation in the character of war-
fare. Traditional military operations were often

organised around individual platforms. Aircraft
operated within air campaigns, naval vessels
within maritime operations, and ground forces
within land campaigns. Information moved
through hierarchical structures, often resulting
in delays between observation and action.
Modern conflict increasingly demands integra-
tion across multiple domains simultaneously.
Military forces must coordinate activities across
land, sea, air, cyber, and space environments in
real time, often while operating under condi-
tions of uncertainty and disruption.

This shift has given rise to network-centric war-
fare, in which connectivity becomes as import-
ant as firepower. In a network-centric environ-
ment, every platform contributes to and benefits
from a shared information architecture. Satel-
lites provide communications and navigation.
UAV5 collect intelligence. Ground sensors mon-
itor activity. Cyber networks provide situational
awareness. Command centres integrate infor-
mation from multiple sources and distribute it
to operational units. The effectiveness of the
force depends not merely on the performance of
individual systems but on the quality of the con-
nections between them.

Space infrastructure occupies a central position
within this architecture. Satellites provide the
communications links that connect dispersed
forces across vast geographic areas. They deliver
positioning, navigation, and timing services that
enable precision operations. Earth observation
systems generate intelligence that informs plan-
ning and execution. Secure communications
satellites ensure that commanders can maintain
connectivity under contested conditions. With-
out resilient space-enabled services, modern
military operations would struggle to sustain the
levels of coordination and responsiveness
required in contemporary conflict.

The strategic importance of these capabilities is
increasingly evident across the world's major
militaries. Modern operations are becoming
progressively data-driven. Intelligence must be
collected continuously, analysed rapidly, and
distributed efficiently. The speed at which infor-




resilient command architectures capable of
functioning under contested conditions. Com-
munications networks must remain operation-
al despite cyber attacks, electronic warfare, and
spectrum interference. Data must continue to
flow even when portions of the network are
disrupted. Command must be
designed to adapt dynamically to changing

systems

circumstances rather than relying upon rigid
and centralised structures.

This requirement is driving a broader transfor-
mation in military command architectures.
Traditional command systems often relied on
centralised decision-making and hierarchical
information flows. While effective in relatively
stable environments, such models can become
vulnerable when communications are disrupt-
ed or operational tempos increase. Future com-
mand networks are
toward distributed, resilient, and data-centric
architectures capable of operating effectively

increasingly moving

even when connectivity is degraded.

For India, these developments carry important
strategic implications. The country's evolving
defence posture, expanding space capabilities,
and growing emphasis on joint operations
require increasingly sophisticated command
and control architectures. As the armed forces
continue their transition toward integrated
theatre commands and multi-domain opera-
tions, the ability to connect sensors, platforms,
commanders, and decision-makers through
resilient space-enabled networks will become
increasingly important.

The future battlespace will not be defined
solely by the quality of weapons systems or the
size of military formations. It will be shaped by
the ability to collect information, maintain
connectivity, generate understanding, and
make decisions faster than an adversary. Space
infrastructure provides the foundation upon
which this capability rests. Protecting that
infrastructure is essential, but its ultimate value

lies in enabling the command networks that
transform information into operational advan-
tage.

As military operations become increasingly
data-driven and interconnected, command
networks and C5ISR architectures will contin-
ue to evolve from supporting functions into
strategic assets in their own right. In the emerg-
ing security environment, the ability to con-
nect, understand, and act may prove just as
important as the ability to fight.
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Much of the public discourse
surrounding space security tends
to focus on satellites themselves.
' Discussions often centre on
- launch vehicles, orbital constella-
weapons,
| Earth observation systems, or

tions, anti-satellite

communications networks oper-
ating in space. While these capa-
bilities undoubtedly form the
visible face of modern space

power, they represent only part of
the larger operational ecosystem.
Behind every satellite constella-
tion, communications architec-
ture, and ISR network lies a less
visible but equally critical compo-
nent: the command infrastruc-
ture that manages, controls, and
sustains operations in orbit.

At the heart of this infrastructure
are Satellite Operation Centres
(SOCs). Traditionally, Satellite
Operation Centres were viewed
primarily as technical facilities
responsible for spacecraft moni-
toring and control. Their core
' functions included tracking satel-

lite health, monitoring payload
* performance, executing orbital
manoeuvres, managing commu-
nications links, and ensuring mis-
sion continuity. In many respects,

- they were regarded as operational
back offices—essential to mission
success but largely removed from
broader strategic considerations.

This perception is rapidly chang-
ing. As space systems become

increasingly integrated into mili-
tary operations, national security
§ architectures, and critical com-
munications networks, Satellite

Operation Centres are evolving
from technical facilities into stra-
tegic command nodes. They now
occupy a central position within
the broader ecosystem connect-
ing satellites, ground infrastruc-
ture, communications networks,
intelligence systems, and opera-
tional decision-makers. Their role
is no longer limited to managing
spacecraft; they increasingly facil-
itate the flow of information that
underpins military effectiveness,
situational ~ awareness,  and
national resilience.

In a contemporary operational
environment, satellites rarely
function as isolated platforms.
Communications satellites sup-
port military networks spanning
vast geographic areas. Earth
observation systems generate
intelligence used by defence plan-
ners, border management agen-
cies, and maritime security organ-
isations. Navigation satellites pro-
vide positioning and timing
services essential to military oper-
ations. These capabilities derive
their operational value not merely
from their presence in orbit, but
from their ability to deliver infor-
mation reliably to users on the
ground. Satellite Operation Cen-
tres provide the bridge between
orbital assets and terrestrial deci-

sion-making systems.

Consequently, the resilience of an
SOC can be as important as the
resilience of the satellites it con-
trols. An advanced satellite con-
stellation offers limited strategic
value if its command infrastruc-
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ture is vulnerable to cyber attack, communica-
tions disruption, software compromise, or phys-
ical interference. Adversaries seeking to degrade
national space capability may find it easier to
ttarget ground infrastructure than orbital assets
themselves. Cyber intrusions into command
networks, disruptions to communications path-
ways, insider threats, and attacks on supporting
digital infrastructure can all affect mission oper-
ations without requiring direct action against
satellites in orbit.

This reality reflects a broader shift in the charac-
ter of modern conflict. Increasingly, the objec-
tive is not necessarily to destroy infrastructure,
but to disrupt the systems that enable infra-
structure to function. Satellite Operation Cen-
tres represent particularly attractive targets
because they serve as critical points of coordina-
tion, command, and control. A successful attack
against an SOC can affect multiple satellites,
communications links, and operational services
simultaneously, creating disproportionate stra-
tegic consequences.

The growing complexity of satellite operations
further amplifies this challenge. Modern con-
stellations generate vast quantities of telemetry,
operational data, imagery, communications traf-
fic, and system status information. Managing
these assets requires sophisticated software plat-
forms, automated monitoring systems, artificial
intelligence tools, cloud infrastructure, and
secure communications networks. As satellite
architectures become more distributed and
data-intensive, the role of the SOC expands
accordingly.

Artificial intelligence is already beginning to
transform satellite operations. Al-enabled moni-
toring systems can identify anomalies, predict
equipment failures, optimise satellite tasking,
and support automated decision-making pro-
cesses. Predictive analytics can reduce opera-
tional risk by identifying potential failures
before they occur. Automated scheduling
systems can optimise communications resources
and payload utilisation. These capabilities

increase efficiency while enabling operators to
manage increasingly complex constellations
with greater precision.

At the same time, the integration of Al intro-
duces new considerations regarding security,
transparency, and trust. As operational processes
become increasingly automated, ensuring the
integrity of algorithms, training data, and deci-
sion-support systems becomes a critical require-
ment. Future SOCs will need to balance auto-
mation with human oversight, ensuring that
efficiency gains do not come at the expense of
resilience and accountability.

The evolution of cloud computing is similarly
reshaping satellite operations. Historically, mis-
sion operations were conducted through highly
centralised facilities with dedicated infrastruc-
ture and tightly controlled access. While effec-
tive in relatively stable environments, such
architectures can create vulnerabilities during
crises or periods of disruption. The increasing
adoption of cloud-enabled mission operations is
enabling more flexible and distributed operating
models. Data can be processed across multiple
locations, mission functions can be transferred
between facilities, and operators can maintain
continuity even when individual sites experi-
ence disruption.

This transition toward distributed operations
represents an important element of future resil-
ience strategies. Rather than relying on a single
facility, organisations are increasingly exploring
architectures that distribute command func-
tions across multiple sites, geographic regions,
and cloud environments. Such approaches
reduce dependence on individual facilities and
improve the ability to sustain operations under
contested conditions.

The concept of distributed SOC:s is particularly
relevant in an era characterised by cyber threats,
electronic warfare, and spectrum contestation.
A resilient architecture may involve multiple
interconnected operation centres capable of
operational

sharing workloads, assuming
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Viuch of the public discourse surrounding space
security tends to focus on satellites themselves.
Discussions often centre on launch vehicles,
orbital constellations, anti-satellite weapons,
Earth observation systems, or communications
networks operating in space. While these capa-
bilities undoubtedly form the visible face of
modern space power, they represent only part of
the larger operational ecosystem. Behind every
satellite constellation, communications archi-
tecture, and ISR network lies a less visible but
equally critical component: the command infra-
structure that manages, controls, and sustains
operations in orbit.

At the heart of this infrastructure are Satellite
Operation Centres (SOCs). Traditionally, Satel-
lite Operation Centres were viewed primarily as
technical facilities responsible for spacecraft
monitoring and control. Their core functions
included tracking satellite health, monitoring
payload  performance, executing orbital
manoeuvres, managing communications links,
and ensuring mission continuity. In many
respects, they were regarded as operational back
offices—essential to mission success but largely
removed from broader strategic considerations.

This perception is rapidly changing. As space
systems become increasingly integrated into
military operations, national security architec-
tures, and critical communications networks,
Satellite Operation Centres are evolving from
technical facilities into strategic command
nodes. They now occupy a central position
within the broader ecosystem connecting satel-
lites, ground infrastructure, communications
networks, intelligence systems, and operational
decision-makers. Their role is no longer limited
to managing spacecraft; they increasingly facili-
tate the flow of information that underpins
military effectiveness, situational awareness, and
national resilience.

In a contemporary operational environment,
satellites rarely function as isolated platforms.
Communications satellites support military
networks spanning vast geographic areas. Earth

Observation Systems generate inteltigence used
by defence planners, border management agen-
cies, and maritime security organisations. Navi-
gation satellites provide positioning and timing
services essential to military operations. These
capabilities derive their operational value not
merely from their presence in orbit, but from
their ability to deliver information reliably to
users on the ground. Satellite Operation Centres
provide the bridge between orbital assets and
terrestrial decision-making systems.

Consequently, the resilience of an SOC can be
as important as the resilience of the satellites it
controls. An advanced satellite constellation
offers limited strategic value if its command
infrastructure is vulnerable to cyber attack,
communications disruption, software compro-
mise, or physical interference. Adversaries seek-
ing to degrade national space capability may
find it easier to ttarget ground infrastructure
than orbital assets themselves. Cyber intrusions
into command networks, disruptions to com-
munications pathways, insider threats, and
attacks on supporting digital infrastructure can
all affect mission operations without requiring
direct action against satellites in orbit.

This reality reflects a broader shift in the charac-
ter of modern conflict. Increasingly, the objec-
tive is not necessarily to destroy infrastructure,
but to disrupt the systems that enable infra-
structure to function. Satellite Operation Cen-
tres represent particularly attractive targets
because they serve as critical points of coordina-
tion, command, and control. A successful attack
against an SOC can affect multiple satellites,
communications links, and operational services
simultaneously, creating disproportionate stra-
tegic consequences.

The growing complexity of satellite operations
further amplifies this challenge. Modern con-
stellations generate vast quantities of telemetry,
operational data, imagery, communications traf-
fic, and system status information. Managing
these assets requires sophisticated software plat-
forms, automated monitoring systems, artificial
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The ultimate objective of modern
- military architectures is not the
collection of data, the deploy-
ment of satellites, or even the pro-
. tection of critical infrastructure.

- These capabilities are enablers.
Their true value lies in their abili-
ty to generate a decisive opera-
tional advantage through faster,
better-informed, and more effec-
tive decision-making.

For centuries, military success has
depended on understanding the
operational environment more
accurately than an adversary.
Generals
about troop movements, terrain,

sought information
weather conditions, and enemy
intentions. The side capable of
observing more, understanding
more, and
rapidly often gained the advan-
tage. While the principles remain
unchanged, the scale and com-

responding more

plexity of the challenge have

increased dramatically.

N\

R‘ Modern military operations are
| conducted multiple
_!_domams simultaneously. Land

acCross

| forces, naval assets, air platforms,

“ cyber operations, electronic war-

'\ fare units, and space-based capa-

/ “"'f bilities increasingly operate as
. .-" . part of an interconnected
(," battlespace. Events occurring in
" one domain can rapidly influence
outcomes in another. A cyber
intrusion may disrupt communi-
cations supporting maritime
operations. Electronic warfare
may degrade navigation systems
affecting air operations.

Space-enabled intelligence may

alter tactical decisions on the
The
of modern
demands an unprecedented level

ground. interconnected

nature conflict
of coordination and situational
awareness.

This evolution has given rise to
the concept of multi-domain
Unlike traditional
approaches that treated opera-

operations.

tional domains independently,
multi-domain operations seek to
integrate capabilities across land,
sea, air, cyber, and space environ-
ments into a unified operational
framework. The objective is not
but
that
information, resources, and deci-

merely coordination,

synchronisation ensuring

sions flow seamlessly across
domains to create cumulative

operational effects.

Achieving this objective requires
a level of situational awareness
that would have been unimag-
inable only a decade ago. Satel-
lites continuously monitor activi-
ty across vast geographic regions.
Unmanned aerial systems provide
persistent surveillance over areas
of interest. Ground-based sensors
monitor movement, communica-
tions, and environmental condi-
tions. Maritime platforms collect
intelligence across sea lanes and
strategic  chokepoints.  Cyber
systems generate indicators of
activity within digital networks.
Together, these systems produce
an enormous volume of informa-
tion that must be transformed
into operational understanding.

The challenge is increasingly one
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of information management rather than infor-
mation collection.

Military organisations today face a paradox.
They possess access to more information than
ever before, yet the ability to process, interpret,
and utilise that information effectively has
become a defining challenge. Vast quantities of
data are of limited value unless they can be con-
verted into actionable intelligence. This require-
ment has elevated the importance of data
fusion, artificial intelligence, and advanced ana-
lytics within modern command architectures.
Data fusion involves integrating information
from multiple sources into a coherent opera-
tional picture. Satellite imagery, signals intelli-
gence, radar feeds, UAV surveillance, cyber
indicators, and open-source information may
individually provide only partial insight. When
combined and analysed collectively, however,
they can reveal patterns, identify anomalies, and
generate a far more comprehensive understand-
ing of the operational environment.

Artificial intelligence is becoming increasingly
important in enabling this process. Modern ISR
architectures generate data volumes that far
exceed the capacity of human analysts alone. Al
systems can rapidly process imagery, identify
objects, detect activity,
threats, and support predictive analysis. They

unusual prioritise
can assist commanders in identifying opportu-
nities, assessing risks, and understanding emerg-
ing situations in near real time.

Importantly, the role of Al is not to replace
human judgement. Strategic decision-making
remains inherently human. Political consider-
ations, escalation risks, operational trade-offs,
and ethical responsibilities require human over-
sight and accountability. Al functions as a force
multiplier, augmenting the ability of deci-
sion-makers to understand increasingly com-
plex operational environments and respond
more effectively.

The compression of decision cycles is becoming
one of the defining characteristics of modern
warfare. Adversaries are increasingly seeking to

accelerate operations, overwhelm traditional
command structures, and exploit delays in deci-
sion-making. The side capable of processing
information and acting faster often gains a
disproportionate advantage.

This concept is frequently described through the
OODA Loop. In contemporary operations,
ISR systems,
networks, and command architectures collec-

satellites, communications
tively contribute to accelerating this cycle.
Space-enabled communications reduce delays in
information sharing. Persistent surveillance
improves situational awareness. Al-assisted ana-
lytics support rapid interpretation. Resilient
command networks facilitate timely deci-
sion-making. Together, these capabilities enable
military organisations to operate inside an
adversary's decision cycle, forcing them into a
reactive posture.

A critical enabler of this transformation is the
emergence of tactical cloud infrastructure and
edge computing. Traditional command archi-
tectures often relied upon centralised processing
centres where information was collected, anal-
ysed, and disseminated. While effective in rela-
tively stable environments, such models can
become vulnerable when communications are
disrupted or operational tempos increase.

Tactical cloud architectures distribute comput-
ing resources across the operational environ-
ment, enabling information to be stored, pro-
cessed, and shared closer to the point of need.
Edge computing allows data to be analysed at or
near the source of collection rather than being
transmitted to distant processing facilities.
These capabilities reduce latency, improve resil-
ience, and enable faster decision-making in con-
tested environments.

High Altitude Platform Systems (HAPS) are
also emerging as important components of
future multi-domain architectures. Operating
between conventional aircraft and satellites,
HAPS platforms can provide persistent surveil-
lance, communications relay, and ISR support
over specific geographic regions. Their ability to
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remain airborne for extended periods while
carrying sophisticated payloads makes them
valuable additions to resilient
architectures. When integrated with satellites,

UAVs, and terrestrial networks, HAPS plat-

forms contribute to a layered operational

information

ecosystem capable of sustaining situational
awareness even under contested conditions.
Commercial capabilities are increasingly
becoming part of this ecosystem as well. The
growing availability of commercial Earth
observation data, satellite communications
services, and geospatial analytics is expanding
access to information across both civilian and
military sectors. Recent conflicts have demon-
strated how commercial space systems can pro-
vide critical support for communications,
intelligence gathering, and operational plan-
ning. This trend is likely to accelerate as com-
mercial constellations continue to expand and
mature.

For India, the implications are particularly
significant. The country's expanding space
capabilities, growing defence modernisation
efforts, and movement toward integrated
theatre commands create opportunities to
leverage space-enabled information architec-
tures more effectively. The ability to integrate
military and civilian space assets, combine data
from multiple sources, and enable real-time
decision-making will become increasingly
important in future operational environments.

Decision superiority is ultimately not a techno-
logical outcome; it is a strategic capability. It
emerges when resilient infrastructure,
advanced communications, persistent ISR,
intelligent data fusion, and effective command
architectures operate together as part of an
integrated  system.  Satellites, command
networks, SOCs, Al-enabled analytics, tactical
cloud infrastructure, and multi-domain opera-
tions are not separate capabilities. They are
interconnected components of a larger ecosys-
tem designed to enable understanding, acceler-
ate decision-making, and improve operational

effectiveness.

The future battlespace will be characterised by
speed, complexity, and information abun-
dance. In such an environment, the decisive
advantage will belong not necessarily to the
side with the largest number of platforms or
the greatest volume of data, but to the side
capable of transforming information into
understanding and understanding into action
faster than its adversaries. Decision superiority,
enabled by resilient space-enabled architec-
tures, may therefore become one of the most
important determinants of military effective-
ness in the decades ahead.
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Space has transitioned from a specialised tech-
nological domain into a foundational pillar of
modern military capability and national resil-
ience. Communications, intelligence, surveil-
lance, navigation, command and control, and
increasingly decision-making itself are now
dependent upon resilient space-enabled infra-
structure. As this dependence deepens, the con-
sequences of disruption become increasingly
significant, extending beyond the battlefield to
affect national security, economic stability, and
sovereign decision-making.

The strategic challenge confronting nations is
therefore no longer limited to developing
advanced space capabilities. It is ensuring that
those capabilities remain available, trusted, and
operational in an environment characterised by
persistent competition and continuous contes-
tation. The rise of cyber threats, electronic war-
fare, spectrum denial, supply-chain vulnerabili-
ties, and information manipulation has funda-
mentally altered the nature of conflict. Adver-
saries no longer need to destroy satellites to
generate strategic effects; they need only
disrupt the networks, systems, and infrastruc-
ture upon which those satellites depend.

In this environment, resilience emerges as the
defining principle of future space security. The
ability to absorb disruption, maintain opera-
tional continuity, adapt to changing condi-
tions, and recover rapidly from attack is
becoming as important as the capabilities
themselves. The Three-Dimensional Security
Framework Defence in Depth, Defence in
Breadth, and Defence in Heightprovides a
useful lens through which to understand this
challenge. It recognises that security can no
longer be confined to individual platforms,
organisations, or domains. Instead, resilience
must be embedded across the entire ecosystem,
from satellites and ground stations to software
networks, supply chains, command systems,
and spectrum resources.

At the same time, resilient infrastructure is not
an end in itself. Its ultimate purpose is to enable
operational effectiveness. Modern military
advantage increasingly depends upon the abili-
ty to collect information, maintain connectivi-
ty, fuse data, and transform knowledge into
timely action. Command networks, C5ISR
Satellite Operation Centres,
artificial intelligence, and distributed commu-
nications systems collectively form the back-
bone of this capability. Together, they enable
decision superiority the ability to understand,
decide, and act faster than an adversary.

architectures,

For India, the implications are profound. As
the country's military capabilities, commercial
space ecosystem, and strategic ambitions con-
tinue to expand, the protection of space-en-
abled infrastructure will become an increasing-
ly important component of national security
planning. Future resilience will depend not
only on technological innovation, but also on
institutional coordination, policy coherence,
spectrum protection, commercial participa-
tion, and the integration of space capabilities
within broader defence architectures.

The future contest for advantage will not be
determined solely by who possesses the most
satellites or the most sophisticated technolo-
gies. It will be shaped by who can ensure that
their systems continue to function under con-
ditions of disruption, uncertainty, and conflict.
In an era where information is power and con-
nectivity is capability, resilience is no longer a
supporting requirement. It is becoming the
foundation of national power itself.
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1. Establish a National Space Security Archi-
tecture

India should develop an integrated national
framework that brings together space security,
cyber resilience, electronic warfare prepared-
ness, spectrum management, and space situa-
tional awareness under a coordinated architec-
ture. Future threats will span multiple
domains simultaneously and require a unified

response mechanism.

2. Recognise Space Systems as Ciritical
National Security Infrastructure

Space-enabled communications, navigation,
Earth
systems should be formally treated as strategic
infrastructure. This would enable
structured resilience planning,

observation, and military support
national
continuity
frameworks, risk assessments, and dedicated
protection mechanisms

3. Prioritise Spectrum Security and Frequen-
cy Agility

The electromagnetic
recognised as a strategic resource essential to

spectrum must be

military operations and national resilience.
Investments should focus on spectrum moni-
toring, anti-jamming capabilities, cognitive
radio systems, and dynamic frequency man-
agement to ensure operational continuity in
contested environments.

4. Build Resilient and Distributed Space
Architectures

Future architectures should reduce depen-
dence on single points of failure through
distributed constellations, redundant commu-
nications pathways, responsive launch capabil-
ities, and multi-layered systems integrating
terrestrial networks, HAPS, LEO, and GEO

assets.

5. Strengthen Satellite Operation Centres as
Strategic Assets

Satellite Operation Centres should evolve into
resilient, distributed, and cyber-secure mission

management hubs capable of sustaining opera-
Investments in
cloud-enabled operations, Al-assisted moni-
toring, and geographically distributed backup
facilities should be prioritised.

tions during disruption.

6. Accelerate Integration of Space within
C5ISR Architectures

Space-enabled capabilities should be deeply
embedded within future command, control,
communications, intelligence, surveillance,
and reconnaissance frameworks. This integra-
tion will be essential for supporting multi-do-
main operations and future theatre command
structures.

7. Develop Trusted Artificial Intelligence for
Space Operations

Al will increasingly underpin satellite opera-
tions, ISR analysis, spectrum management,
and decision-support systems. India should
invest in trusted Al frameworks, secure data
architectures, and human-machine teaming
models that while
preserving accountability.

enhance effectiveness

8. Trusted Commercial Space Ecosystem
Commercial operators are becoming import-
ant contributors to national resilience through
communications, Earth observation, launch
services, analytics, and digital infrastructure.
Stronger collaboration between government,
defence, academia, and industry will be essen-
tial for building a secure and innovative space
ecosystem.

9. Invest in Indigenous High Altitude Plat-
form Systems (HAPS)

HAPS can provide an additional layer of resil-
ience between terrestrial and orbital systems.
Their integration with satellite networks can

ISR, border

surveillance, maritime monitoring, and disas-

strengthen communications,

ter response capabilities.
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. MILITARY SPACE POWER AND THE
OPERATIONALISATION OF INDIA'S
MILITARY SPACE DOCTRINE

This chapter begins with a
simple but profound reality: the
character of warfare is undergoing
a fundamental
Throughout  history,

transformation.
military

= advantage was largely determined

| by the ability to mobilise man-

power, project force, and control
territory. Industrial-age warfare
rewarded scale, logistics, and
firepower. The twentieth century
witnessed the rise of air power,
mechanised warfare, precision
munitions, and nuclear deter-
rence, each reshaping the strategic
balance among nations.

The twenty-first  century s
witnessing a different revolution.
Military effectiveness is increas-
ingly being determined not only
by the ability to destroy targets,

" but by the ability to acquire infor-

mation, process it rapidly, make
decisions faster than an adversary,
and translate those decisions into
coordinated action. Information
has become a strategic resource,
and the infrastructure that enables
information superiority is emerg-
ing as one of the defining determi-
nants of national power.

TAt the centre of this transforma-
tion lies space. For decades, space
was viewed primarily as a support-
ing domain. Satellites provided
communications,
casting, navigation, and recon-

weather fore-

naissance capabilities that
enhanced military operations con-
ducted elsewhere. Space enabled
military effectiveness, but it was
rarely considered a warfighting
domain in its own right. Today,
that distinction is disappearing.
Space has evolved from a support
function into a strategic domain
that increasingly shapes the con-
duct, tempo, and outcomes of

military operations.

Modern armed forces depend on
space-enabled systems for intelli-
gence collection, communica-
tions, navigation, targeting,
surveillance, missile warning, and
command and control.
stage of the modern kill chain
from detecting a target to engag-
ing it with precision relies on
information that is often generat-
ed, transmitted, validated
through space-based systems. Mil-
itary formations operating across
land, sea, air, cyber, and electro-
magnetic domains are increasingly
connected through orbital infra-
structure that enables situational
awareness and operational coordi-
nation on an unprecedented scale.

Every

or

This growing dependence has
transformed the strategic value of
space. It has also transformed the
nature of military competition.
Major powers no longer view
space merely as an environment
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for scientific exploration or technological
achievement. It is increasingly regarded as a
domain of strategic contestation, where access
to information, freedom of operation, and deci-
advantage determine
outcomes. The emergence of counterspace capa-

sion can military
bilities, persistent surveillance architectures,
electronic warfare systems, cyber operations,
and precision strike networks reflects this broad-

er evolution.

Yet the significance of space extends beyond
technology and hardware. The most consequen-
tial change underway is the shift from plat-
form-centric warfare to decision-centric war-
fare. Historically, military power was measured
through platforms—tanks, aircraft, warships,
missile systems, and other visible instruments of
force. Today, military effectiveness is increasing-
ly influenced by the ability to connect those
platforms through networks, fuse information
from multiple sources, and generate superior
decisions at speed and scale.

This evolution is compressing the time available
for military decision-making. Advances in
space-based surveillance, artificial intelligence,
data fusion, onboard processing, and communi-
cations networks are accelerating the pace of
operations. The side capable of observing first,
understanding first, deciding first, and acting
first gains a disproportionate advantage. Mili-
tary competition is therefore becoming a contest
not only of capabilities, but of decision architec-
tures.

For India, these developments carry profound
implications. The country's expanding space
capabilities, evolving security environment, and
growing emphasis on joint military operations
require a more integrated understanding of how
space contributes to national power. While
India has made significant progress in develop-
ing launch systems, satellite capabilities, and
defence space institutions, the next phase of
growth will require something more fundamen-
tal: the effective implementation of India's Joint
Doctrine for Military Space and the continued

refinement of frameworks linking capability
development with strategic objectives.

The release of India's Joint Doctrine for Military
Space in September 2025 represents an import-
ant milestone in the country's evolution as a
space power. It reflects a growing recognition
that space must be understood not merely as a
technological domain, but as an operational and
strategic enabler of military effectiveness. The
significance of the doctrine lies not only in its
publication, but in its potential to guide future
force development, joint operations, resilience
planning, and multi-domain integration.

The adoption of India's Joint Doctrine for Mili-
tary Space marks an important step in recognis-
ing that space can no longer be viewed solely
through the lens of technology or infrastructure.
The next challenge lies in translating doctrinal
principles into operational capability. This chap-
ter therefore examines the evolving military role
of space through three interconnected lenses:
the emergence of an increasingly contested and
adversarial space environment, the growing
importance of space-enabled precision warfare
and A2AD architectures, and the need for a
distinctly Indian approach to military space
doctrine. Together, these themes offer insight
into how the future battlespace is being
reshaped and what it means for India's strategic
posture in the decades ahead.
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For much of the space age, outer
space was viewed as a relatively
benign operating environment.
Competition
particularly during the Cold War,

but space largely remained a

certainly existed,

domain associated with strategic
signalling, technological prestige,
scientific exploration, and intelli-
gence collection. Satellites provid-
ed critical support to military
operations, yet the domain itself

| was rarely perceived as an active

= battlefield.

That assumption is rapidly chang-
ing. The growing dependence of
modern militaries on space-en-
abled services has fundamentally
altered the strategic value of space.
Communications, intelligence
collection, missile warning, navi-
gation, targeting, and command
and control now rely heavily on
orbital infrastructure. As a result,
space systems are no longer simply
enablers of military power; they
are becoming critical components
of military power itself.

This transformation has created a

powerful incentive for nations to
develop capabilities that can influ-
ence, disrupt, or deny an adver-
sary's access to space-enabled
advantages. Consequently, the
contemporary space environment
is increasingly characterised by
strategic competition, operational
contestation, and military plan-
ning that extends well beyond the
Earth's atmosphere.

The emergence of this adversarial
space domain reflects a broader

shift in military thinking. Histori-
strategic
focused primarily on land, mari-
time, and air domains. Today,
military  planners

cally, competition

increasingly
recognise that operational success
within these traditional domains
depends upon information and
from
space. The ability to observe, com-

connectivity ~ generated
municate, navigate, and coordi-
nate forces often determines the
effectiveness of military opera-
tions. Consequently, the ability to
influence an adversary's space
architecture can generate effects
throughout the broader

battlespace.

This reality is particularly evident
in the evolving military space
strategies of major powers. Space
is no longer viewed merely as a
support function for terrestrial
operations. It is increasingly treat-
ed as an operational domain in its
own right one that must be
protected, defended, and, if neces-
sary, contested.

Among emerging space powers,
China represents perhaps the most
comprehensive example of this
transformation. Over the past two
decades, China has pursued a
systematic effort to integrate space
capabilities into its broader mili-
tary modernisation programme.
This effort extends far beyond the
acquisition of satellites. It encom-
passes intelligence, surveillance,
and reconnaissance constellations;
communications networks; navi-
gation systems; space situational
awareness capabilities; counter-
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space technologies; and increasingly sophisticat-
ed command architectures.

The significance of these developments lies not
simply in the number of satellites deployed, but
in the strategic philosophy underpinning them.
China's military space programme reflects a
recognition that future military advantage will
depend upon information superiority, precision
engagement, and the ability to operate effective-
ly across multiple domains simultaneously.
Space serves as the connective infrastructure
enabling these capabilities.

Consequently, the distinction between support
systems and combat systems is becoming
increasingly blurred. A satellite that provides
imagery, communications, or navigation may
not be a weapon in the traditional sense, yet its
contribution to military effectiveness can be
decisive. This dual-use nature of space systems
traditional
deterrence, escalation, and military competi-

complicates assumptions about

tion.

The adversarial space domain is therefore not
defined solely by weapons designed to destroy
satellites. It is increasingly characterised by com-
petition over information itself. Nations seek to
preserve their own access to information while
denying, degrading, manipulating, or disrupt-
ing the information architectures upon which
adversaries depend. This competition spans
multiple dimensions, including cyber opera-
tions, electronic warfare, spectrum contestation,
space situational awareness, and counterspace
capabilities.

An important consequence of this evolution is
the growing vulnerability of military operations
to disruptions originating far beyond the imme-
diate battlefield. A disruption to communica-
tions satellites may affect command networks.
Interference with navigation systems may
degrade precision strike capabilities. The com-
promise of space-enabled intelligence systems
may reduce situational awareness and decision
quality. In each case, the objective is not neces-

sarily physical destruction but the degradation
of military effectiveness through the disruption
of information flows.

This dynamic is giving rise to a new strategic
reality. Military competition is increasingly
becoming a contest between interconnected
systems rather than isolated platforms. Space
occupies a central position within these systems
because it provides the infrastructure through
which information is collected, transmitted,
processed, and distributed. As dependence on
this infrastructure grows, so too does the incen-
tive to contest it.

For India, the emergence of an adversarial space
domain presents both challenges and opportu-

The

economic, and technological interests increas-

nities. country's expanding military,
ingly depend upon access to resilient space-en-
abled capabilities. At the same time, India's stra-
tegic environment is becoming more complex as
neighbouring states and major powers continue

to expand their military space capabilities.

Understanding this evolving environment is
therefore not merely an academic exercise. It is
essential for shaping future approaches to deter-
rence, resilience, force modernisation, and mili-
tary doctrine. The challenge is no longer simply
to participate in the space domain. It is to oper-
ate effectively within an environment that is
becoming progressively more contested, com-
petitive, and strategically significant.

The implications of this transformation extend
far beyond orbital competition itself. They are
reshaping the character of warfare, influencing
military doctrine, and redefining how nations
generate strategic advantage. The next phase of
this evolution can be seen in the rise of precision
warfare, where space-enabled information
increasingly determines how military force is
applied and how future conflicts are likely to be

fought.
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.The 1991 Gulf War

The history of warfare can be

understood as a succession of revo-
lutions in how military power is
generated and applied. Each era
has been shaped by a dominant
source of advantage. In the indus-
trial age, military effectiveness was
determined largely by mass,

- production capacity, logistics, and

the ability to mobilise large forces.
The world wars demonstrated the
importance of industrial power,
. where victory often depended
‘upon the ability to outproduce
'and outlast an adversary.

The latter half of the twentieth
introduced a different
paradigm. Advances in air power,

CCIltLll‘y

precision-guided munitions, elec-
tronic warfare, and communica-
tions networks enabled militaries
to achieve effects that were dispro-
portionate to the size of the forces
employed. The emphasis gradually
shifted from mass to precision,
from quantity to effectiveness, and
from attrition to information-en-
abled operations.

is often
regarded as a watershed moment

in this transformation. For the
first time, the world witnessed the

of

satellite

large-scale
space-based navigation,
communications, precision—guid—

integration

ed weapons, and real-time intelli-
gence. The conflict demonstrated
that
precision

superior information and

engagement  could

- dramatically alter the conduct of

military operations. It became
evident that the future battlefield
would be shaped not only by

weapons systems, but by the
networks that connected them.

Three decades later, that transfor-
mation has accelerated significant-
ly. Modern warfare is increasingly
defined by the ability to acquire,
process, distribute, and exploit
information faster than an adver-
sary. Military success now depends
as much on situational awareness
and decision-making as it does on
traditional combat power. The
side capable of understanding the
battlefield more comprehensively
and responding more rapidly
often gains a decisive advantage.

This evolution has given rise to
what many strategists describe as
information-centric warfare. In
this model, information becomes
both a resource and a weapon.
Sensors,communications
networks, intelligence platforms,
cyber capabilities, and space-based
systems combine to create an
interconnected operational envi-
ronment where data flows contin-
uously between platforms, com-
manders, and decision-makers.

Space occupies a central position
within this architecture. Satellites
provide the persistent surveillance
that enables situational awareness.
Navigation systems support preci-
sion operations. Communications
satellites connect dispersed forces
across vast geographic areas. Earth
observation constellations gener-
ate intelligence that informs oper-
ational planning and targeting
decisions. Together, these capabili-
ties create an information infra-
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The history of warfare can be understood as a
succession of revolutions in how military power
is generated and applied. Each era has been
shaped by a dominant source of advantage. In
the industrial age, military effectiveness was
determined largely by mass, production capaci-
ty, logistics, and the ability to mobilise large
forces. The world wars demonstrated the impor-
tance of industrial power, where victory often
depended upon the ability to outproduce and

outlast an adversary.

The latter half of the twentieth century intro-
duced a different paradigm. Advances in air
power, precision-guided munitions, electronic
warfare, and communications networks enabled
militaries to achieve effects that were dispropor-
tionate to the size of the forces employed. The
emphasis gradually shifted from mass to preci-
sion, from quantity to effectiveness, and from
attrition to information-enabled operations.

The 1991 Gulf War is often regarded as a water-
shed moment

in this transformation. For the first time, the
world witnessed the large-scale integration of
space-based navigation, satellite communica-
tions, precision-guided weapons, and real-time
intelligence. The conflict demonstrated that
superior information and precision engagement
could dramatically alter the conduct of military
operations. It became evident that the future
battlefield would be shaped not only by weapons
systems, but by the networks that connected
them.

Three decades later, that transformation has
accelerated significantly. Modern warfare is
increasingly defined by the ability to acquire,
process, distribute, and exploit information
faster than an adversary. Military success now
depends as much on situational awareness and
decision-making as it does on traditional
combat power. The side capable of understand-
ing the battlefield more comprehensively and
responding more rapidly often gains a decisive
advantage.

This evolution has given rise to what many strat-
egists describe as information-centric warfare. In

this model, both a

resource and a weapon. Sensors,communica—

information becomes

tions networks, intelligence platforms, cyber
capabilities, and space-based systems combine to
create an interconnected operational environ-
ment where data flows continuously between
platforms, commanders, and decision-makers.

Space occupies a central position within this
architecture. Satellites provide the persistent
surveillance that enables situational awareness.
Navigation systems support precision opera-
tions. Communications satellites connect
dispersed forces across vast geographic areas.
Earth observation constellations generate intelli-
gence that informs operational planning and
targeting decisions. Together, these capabilities
create an information infrastructure upon which
modern

depend.

military  operations  increasingly

The significance of this transformation lies in its
impact on decision-making. Historically, com-
manders often operated with incomplete infor-
mation and significant delays between observa-
tion and action. Intelligence collection, analysis,
dissemination, and execution were frequently
separated by hours or even days. Modern
space-enabled architectures are steadily com-
pressing these timelines.

Advances in satellite imagery, synthetic aperture
radar, signals intelligence, cloud computing,
artificial intelligence, and data fusion technolo-
gies now allow information to move through
military organisations at unprecedented speeds.
Events occurring on the battlefield can increas-
ingly be detected, analysed, and acted upon in
near real time. This acceleration is reshaping
operational planning, command structures, and
force employment concepts across the world.
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"= The transformation of warfare

from industrial-age attrition to
information-centric competition
has elevated the importance of
precision. Modern military success
increasingly depends not on the
volume of firepower applied, but
on the ability to apply force accu-
rately, rapidly, and at the most
consequential point in time and
space. Precision has become both
an operational requirement and a
strategic advantage.

- Yet precision does not emerge
' from  weapons

Preci-
munitions,

alone.
sion-guided
long—range missile systems, auton-
omous platforms, and advanced
aircraft often receive considerable
attention because they represent
the visible instruments of military

At the heart of this architecture
lies a combination of three mutu-
ally reinforcing capabilities: Intel-
ligence, Surveillance and Recon-
naissance (ISR); Positioning, Nav-
igation and Timing (PNT); and
Communications.
Together, these capabilities form
the operational backbone of deep
precision warfare.

ISR provides visibility across the
battlespace. PNT provides preci-
sion and synchronisation. Com-
munications provide connectivity
and command. The absence of any
one of these elements significantly
degrades military effectiveness.
Together, they create the informa-
that enables

tion architecture

modern operations.

power. However, their effective-
ness is fundamentally dependent
on a less visible layer of infrastruc-
ture that enables forces to detect,
identify, track, communicate, nav-
igate, and engage targets with con-
fidence. Increasingly, that infra-
structure resides in space.

Modern precision warfare is built
upon what may be described as a
space-enabled operational archi-
tecture. This architecture com-
bines intelligence, communica-

and

capabilities into a single ecosystem

tions, navigation, timing
that supports every stage of mili-
tary operations. Space systems do
not merely support combat; they
increasingly determine the quality,
speed, and effectiveness of military

action itself.

This triad has become increasingly
important because contemporary
warfare is no longer confined to
geographically defined battlefields.
Military forces operate across mul-
tiple

often over vast distances

domains simultaneously,

and
within highly dynamic operation-
Maintaining
coordination, and
responsiveness under such condi-
tions requires persistent access to

al environments.
awareness,

information and assured connec-

tivity.
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The first component of the space triad is Intelli-
gence, Surveillance and Reconnaissance.

Historically, military commanders relied on
reconnaissance patrols, airborne observation,
and human intelligence to understand the opera-
tional environment. Today, satellite constella-
tions provide persistent surveillance across vast
geographic areas, enabling the continuous moni-
toring of activities on land, at sea, and increas-
ingly within the electromagnetic domain.

Advances in Earth observation technologies have
significantly enhanced this capability. High-reso-
lution optical imagery, synthetic aperture radar,
hyperspectral sensing, and signals intelligence
systems can now provide detailed situational
awareness under a wide range of environmental
conditions. More importantly, the growing avail-

ability of commercial satellite imagery has
expanded access to information far beyond tradi-
tional military organisations.

Persistent ISR fundamentally alters military
planning. The ability to observe activity continu-
ously reduces uncertainty, improves targeting
accuracy, and enables commanders to anticipate
developments rather than merely react to them.
In effect, ISR reduces the fog of war by trans-
forming unknowns into observable variables.

The strategic significance of this capability
extends beyond intelligence collection. Persistent
surveillance increasingly shapes deterrence, oper-
ational planning, force protection, and strategic
decision-making. The side capable of secing
more, seeing earlier, and seeing continuously
enjoys a substantial advantage.

While ISR provides awareness, awareness alone is
insufficient to achieve operational effects. Mili-
tary forces must also know where they are, where
their targets are located, and how to coordinate
activities across dispersed formations. This is
where Positioning, Navigation and Timing and
assured communications become indispensable.

PNT systems provide the precision necessary for
modern military operations. Precision-guided
munitions, missile systems, aircraft, naval plat-
forms, autonomous vehicles, and command
networks all rely upon accurate positioning and
timing information. The ability to synchronise
activities across multiple domains increasingly
depends on trusted navigation and timing
services.

Equally important are communications systems
that connect sensors, commanders, and opera-
tional units. Modern military organisations gen-
erate enormous volumes of information. The
value of that information depends on the ability
to move it rapidly and securely across the force.
Space-based communications provide the con-

nectivity required to coordinate operations over
large geographic areas, particularly in environ-
ments where terrestrial infrastructure may be
unavailable, degraded, or contested.

Together, PNT and communications transform
information into action. They ensure that intelli-
gence can be shared, decisions can be communi-
cated, and military effects can be coordinated
with precision and speed.

The strategic importance of these capabilities
becomes particularly evident in long-range preci-
sion operations. A target may be identified
through satellite imagery, validated through mul-
tiple intelligence sources, tracked through
persistent surveillance, and engaged by a plat-
form operating hundreds or even thousands of
kilometres away. Such operations are possible
only when ISR, PNT, and communications
function as part of an integrated architecture.
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Throughout much of military
history, geography was one of the
most important determinants of
strategic advantage. Mountain
ranges, rivers, oceans, deserts, and
distance shaped military cam-
paigns, influenced force deploy-
ment, and often determined the
outcome of conflicts. The ability
to project power across geograph-
ic barriers represented a major
source of military strength, while
natural frequently
provided defensive advantages to
those seeking to deny access to
territory or strategic objectives.

obstacles

The emergence of space-enabled
military architectures is funda-
mentally altering this relationship
between geography and warfare.
Modern military competition is
increasingly shaped not only by
physical terrain, but also by the
ability to control access, move-
and deci-
contested
operational environments. This

ment, information,

sion-making within

shift is particularly evident in the
evolution of Anti-Access and Area
Denial (A2AD) strategies, which

The growing prominence of
A2AD reflects broader changes in
the character of warfare. As preci-
strike
become more sophisticated, mili-
tary forces have acquired the abili-
ty to influence events at increas-
ingly greater
Long-range missile systems, preci-
sion-guided weapons, unmanned
platforms, and advanced surveil-
lance architectures

sion capabilities have

distances.

now allow
forces to identify and engage
targets far beyond traditional

have emerged as one of the defin-
ing characteristics of contempo-
rary military planning.

At its core, A2AD seeks to achieve
a relatively simple objective:
prevent an adversary from operat-
ing freely within a designated
region. Anti-Access capabilities
are designed to restrict the ability
of opposing forces to enter a
theatre of operations, while Area
Denial capabilities seek to con-
strain their freedom of manoeu-
vre once they are present. Togeth-
er, these approaches create opera-
in which
movement becomes costly, uncer-

tional environments
tain, and increasingly risky.

What distinguishes contempo-
rary A2AD architectures from
carlier defensive strategies is the
central role played by informa-
tion. Modern denial strategies
depend less on static defensive
positions and more on the ability
to detect, track, target, and
engage adversary forces across
large geographic areas.

front lines.

This development has created
deni-
al-based strategies. Rather than
defeat
through  direct

alone, states increasingly seek to

new opportunities for
seeking to adversaries
confrontation

shape the operational environ-
ment itself. The objective is not
merely to destroy opposing forces,
but to restrict their options, com-
plicate  their and
impose costs on their operations.

planning,
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The effectiveness of A2AD depends upon the
integration of multiple capabilities into a coher-
ent operational system. Surveillance satellites
provide persistent monitoring. Communica-
tions networks connect sensors with deci-
sion-makers. Navigation systems support preci-
sion engagement. Data fusion architectures
transform observations into actionable intelli-
gence. Long-range strike systems provide the
means to generate military effects.

Individually, each capability contributes to
they
create what is increasingly described as a kill

operational effectiveness. Collectively,
web—a networked architecture capable of
detecting, tracking, targeting, and engaging

adversaries across multiple domains.

Space occupies a central position within this
architecture because it enables persistent aware-
ness at scale. Unlike terrestrial sensors con-
strained by geography or line-of-sight limita-
tions, space-based systems can monitor vast
regions continuously and provide information

across national boundaries and operational
theatres. This persistent visibility significantly
enhances the effectiveness of denial strategies.

The growing integration of space-based sensing

with missile forces, maritime systems, air
defence networks, and electronic warfare capa-
bilities is transforming how military power is
projected and contested. Future conflicts are
likely to involve highly interconnected opera-
tional environments where information flows
continuously between sensors and effectors,
reducing the time available for adversaries to

respond.

This evolution is particularly evident in the
Indo-Pacific region, where large geographic
and
long-range precision strike capabilities are

distances, = maritime  competition,
increasingly shaping strategic planning. Here,
the ability to maintain awareness and deny oper-
ational freedom may prove as important as

traditional measures of military strength.

The strategic significance of A2AD lies in its
impact on freedom of action. Military opera-
tions ultimately depend upon the ability to
manoeuvre, communicate, sustain forces, and
apply effects where and when required. Denial
strategies seek to constrain these activities by
increasing uncertainty and reducing operational

Alexibility.

In this sense, future conflicts may increasingly
become contests over access rather than territo-
ry. The objective may not be to occupy physical
space, but to control the conditions under
which others can operate. Space-enabled archi-
tectures play a critical role in this process
because they provide the information infrastruc-
ture necessary to monitor activity, coordinate
responses, and sustain operational awareness.

This dynamic is changing the geometry of con-

flict. Traditional military planning often focused
on front lines, territorial boundaries, and physi-
cal objectives. Contemporary operational envi-
ronments are becoming increasingly multidi-
mensional, spanning land, sea, air, cyber, elec-
tromagnetic, and space domains simultaneously.
Actions occurring in one domain can rapidly
influence outcomes in another, creating a highly
interconnected battlespace in which informa-
tion becomes the principal enabler of military
power.

For India, these developments have important
implications. The country's strategic environ-
ment includes contested borders, expansive
maritime interests, and a rapidly evolving
regional security landscape. Maintaining free-
dom of action across these environments will
increasingly depend upon the ability to generate
persistent information

awareness, integrate
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Military history has often been
interpreted through the lens of
technology,  geography, and
firepower. Yet beneath
major military transformation lies
a more fundamental reality: war-
fare is ultimately a contest of deci-
Commanders seek to
understand the operational envi-
ronment, anticipate
actions, allocate resources, and
translate intent into action. Suc-
cess frequently depends not on
who possesses the greatest number
of platforms or weapons, but on
who can make better decisions,
faster and with greater confidence.

every

sions.

adversary

In the emerging era of informa-
tion-centric warfare, this principle
is becoming more pronounced
than ever before.

The increasing integration of
space systems, artificial intelli-
gence, advanced sensors, commu-

nications networks, and data

analytics is transforming military
competition into a contest for
decision advantage. Modern war-
fare is increasingly characterised
by an abundance of information
rather than a scarcity of it. The
challenge facing military organisa-
tions is no longer collecting data;
it is converting vast quantities of
data into operational understand-
ing and decisions
before an adversary can do the
same.

actionable

This transformation represents a
profound shift in the nature of
military power. Historically, mili-
tary advantage was often mea-
sured through visible indicators
such as force size, industrial
capacity, and weapon inventories.
While these
important, they are increasingly
influenced by a less visible vari-
able: the speed and quality of

decision-making.

factors remain

The concept of information supe-
riority emerged during the late
twentieth century as
organisations  recognised  the
growing importance of sensors,
communications networks, and
digital technologies. The objective
was  straightforward:  acquire
better information than an adver-
sary and use it to improve opera-
tional effectiveness.

military

Today, information
superiority alone is insufficient.
Modern militaries often possess
access to enormous volumes of

information satellites,

however,

from

UAVs, radar systems, electronic
intelligence networks, cyber oper-
ations, commercial data sources,
and open-source intelligence.
Possessing  information is no
longer the primary challenge.
Understanding it, prioritising it,
and acting upon it rapidly have
become the decisive factors.

This evolution has given rise to
the concept of decision superiori-
ty. Decision superiority refers to
the ability to observe, interpret,
decide, and act more effectively
than an adversary while operating
under conditions of uncertainty
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The concept of information supe-
riority emerged during the late
twentieth century as military
organisations the
growing importance of sensors,
communications networks, and
digital technologies. The objec-
tive was straightforward: acquire
better information than an adver-
sary and use it to improve opera-

recognised

tional effectiveness.

however, information

Today,
superiority alone is insufficient.
Modern militaries often possess
access to enormous volumes of
information  from
UAVs, radar systems, electronic

intelligence networks, cyber oper-

satellites,

ations, commercial data sources,

One of the most visible manifes-
tations of decision-centric warfare
is the evolution of the
sensor-to-shooter cycle. Tradition-
ally, military operations involved
a series of sequential processes.
Information was collected, trans-
mitted to headquarters, analysed
by specialists, reviewed by com-
manders, and eventually translat-
ed into action. While effective in
relatively stable
such processes often required
significant time. Delays between
detection and engagement could
extend from hours to days,
providing adversaries with oppor-

environments,

tunities to manoeuvre, conceal, or
reposition forces.

Modern operational architectures

seek to compress this cycle
dramatically. ~ Advances in
space-based surveillance, data

fusion, secure communications,

and automation increasingly
allow information to move direct-
ly from sensors to operational
decision-makers. Targets can be
identified, validated, and engaged
far more rapidly than was previ-
ously possible. The objective is
not simply to increase speed, but
to reduce the gap between aware-

ness and action.

This compression of time is
reshaping military operations.
Future conflicts are likely to be
characterised by rapidly evolving
situations in which delays of min-
utes or even seconds can influence
outcomes. Forces capable of
shortening their sensor-to-shooter
cycles gain a significant advantage
in generating operational effects

and maintaining initiative.
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Artificial intelligence is accelerat-
this The

volume of information generated

ing transformation.

by modern military systems
increasingly exceeds the capacity
of human analysts alone. Satellite
constellations, surveillance

networks, electronic intelligence

. systems, cyber monitoring tools,

and platforms
collectively produce enormous

autonomous

quantities of data. Extracting
meaningful insight from this

* information requires increasingly

sophisticated analytical tools.

Al offers the ability to identify
patterns, detect anomalies, priori-
tise threats, automate routine
and support deci-
sion-making at unprecedented

analysis,

speeds. Machine learning systems
imagery,
behavioural indicators, correlate

can  process analyse
information from multiple sourc-
es, and assist commanders in
understanding rapidly evolving

operational environments.

| The significance of Al lies not

merely in automation, but in its
ability to

cycles. Tasks that once required

compress  decision
large teams of analysts and
extended periods of review can
increasingly be performed in near
real time. This acceleration allows
military organisations to respond
more rapidly to emerging threats
and opportunities.

At the same time, the growing
reliance on Al introduces new

- challenges. Trust, transparency,
- data integrity, and algorithmic

resilience become critical consid-

erations when decisions carry

strategic consequences. Future
military organisations will there-
fore need to balance automation
with human judgement, ensuring
that technological speed does not
come at the expense of strategic

understanding.
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| The ultimate objective of modern
L.H_J mlhtary competition is increas-
ingly becoming the creation of
decision advantage while impos-
ing decision paralysis on an
advantage
enables military organisations to

adversary. Decision

maintain  initiative,  exploit
opportunities, and shape the
operational environment. Deci-
* sion paralysis, by contrast, creates
uncertainty, confusion, delay, and

| reduced freedom of action. A

’3 force that cannot understand

.,#- what is happening, cannot trust

. the information it receives, or

' cannot respond in time becomes
progressively less effective regard-
less of the quality of its platforms
or weapons.

This reality is reshaping military
strategy. Adversaries increasingly
seek to disrupt communications,
manipulate information, interfere
with sensors, contest spectrum,
and degrade situational aware-
ness. Such actions are not neces-
sarily intended to destroy military
capability outright. Rather, they
seek to slow decision-making,
and under-
mine confidence within com-

L0 create uncertainty,

mand structures. In this sense,
future warfare may increasingly
become a contest between com-
peting decision architectures.
One side
understanding, improve coordi-
and shorten

times. The other seeks to create

seeks to accelerate

nation, response

delay, confusion, and disruption.

.~ For India, the implications are

profound. As military operations
_ become increasingly data-driven
and networked, the ability to gen-

erate decision advantage will
become a critical component of
deterrence and operational effec-
tiveness. Investments in satellites,
ISR systems,
networks, artificial intelligence,

communications

and resilient command architec-
tures should therefore be viewed
not as isolated capabilities, but as
elements of a broader decision
ecosystem.

Ultimately, the future battlefield
may be defined less by who
possesses the most platforms and
more by who can convert infor-
mation into action most effective-
ly. In an environment character-
ised by persistent surveillance,
compressed timelines, and multi-
domain operations, the ability to
make better decisions faster than
an adversary may become the
most important military advan-
tage of all.

The challenge for India is there-
fore simply to acquire
advanced space capabilities, but
to integrate them into a coherent
strategic framework. Capability
creates potential. Doctrine trans-

not

forms potential into power. As
space
central to military effectiveness,

becomes  increasingly
the successful implementation
and institutionalisation of India's
military space doctrine becomes
essential.
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. = For much of its space journey,

A India

ter management,

has approached space
primarily as a domain of techno-
logical  achievement,
development, and strategic capa-
bility building. The country's
space programme has delivered
remarkable successes across com-
munications, Earth observation,
navigation, launch systems, disas-
and scientific
exploration. These achievements

national

-~ have contributed significantly to
" economic development,

r e

' nance, and national prestige while

gover-

2 also providing important support

to defence and security require-
ments.

However, the strategic environ-
ment in which these capabilities
operate is changing rapidly. The
growing militarisation of space,
the emergence of counterspace
capabilities, the increasing depen-
dence of modern warfare on
space-enabled systems, and the
rise of information-centric mili-

| tary competition are creating chal-

lenges that extend beyond tech-
nology. The central question is no

"' longer whether India possesses

space capabilities. The
important question is how those
capabilities should be employed,
protected, integrated, and lever-
aged to support national security
objectives in an increasingly con-
tested environment.

more

This distinction is important
because capability and doctrine
are not the same thing. Capabili-
ties provide
provides purpose.

Doctrine

Capabilities

tools.

- determine what a nation can do.

Doctrine determines how, when,

and why those capabilities should
be employed.

Throughout military history, tech-
nological superiority alone has
rarely guaranteed strategic success.
The decisive advantage has often
belonged to those capable of inte-
grating technology within coher-
ent operational concepts and stra-
tegic frameworks. Aircraft existed
before air power doctrine. Tanks
existed before armoured warfare
doctrine. Cyber capabilities exist-
ed before cyber strategy. In each
case, the transformative impact
emerged not from the technology
itself, but from the development
of concepts that connected capa-

bility with purpose.

India's expanding space capabili-
ties now face a similar inflection
point.
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Much of the current discussion surrounding
military space power focuses on assets. Attention
is often directed toward the number of satellites
launched, the sophistication of sensors deployed,
the availability of communications systems, or
the range of navigation capabilities available.
These are important indicators of national capa-
bility, but they do not in themselves constitute
military space power.

Military space power emerges when capabilities
are integrated into a broader framework that
supports deterrence, operational effectiveness,
resilience, and strategic decision-making.

A nation may possess advanced satellites yet lack
the institutional structures required to exploit
their full potential during crisis or conflict. It

may have sophisticated Farth observation
systems but lack mechanisms for integrating that
information into operational planning. It may
possess communications infrastructure without
fully incorporating it into joint military opera-
tions. In such cases, capability exists, but power
remains under-realised.

As India's military modernisation accelerates
and defence operations become increasingly
joint and technology-enabled, the need for a
doctrine-driven
pronounced. Space can no longer be viewed as a

approach  becomes more
specialised support function operating on the
margins of military planning. It must increasing-
ly be understood as a foundational enabler of
military effectiveness.

One of the defining characteristics of future war-
fare will be the integration of multiple domains.
Military operations will increasingly span land,
sea, air, cyber, electromagnetic, and space envi-
ronments simultaneously. Actions occurring in
one domain will rapidly influence outcomes in
another. The effectiveness of military forces will
therefore depend upon their ability to operate
within interconnected operational architectures
rather than isolated service-specific structures.

This evolution creates new demands for strategic
integration. Space-enabled ISR supports mari-
time awareness, air operations, land campaigns,
missile defence, and strategic decision-making.
Satellite communications connect dispersed
formations across theatres. Navigation systems
support precision engagement and operational
synchronisation. Space-based services increas-
ingly influence every level of military activity,
from tactical operations to strategic planning.

Yet the value of these capabilities depends upon
their integration into broader operational con-
cepts. Without doctrine, individual capabilities
risk developing in parallel rather than as part of

a coherent system. The challenge is not simply to
connect satellites to military operations. It is to
integrate space into the very logic of military
planning, force design, deterrence, and warfight-
ing.

The emergence of integrated theatre commands
further reinforces this requirement. Joint opera-
tions demand common situational awareness,
interoperable communications, shared intelli-
gence architectures, and coordinated deci-
sion-making. Space-enabled capabilities provide
much of the infrastructure necessary to support
these objectives. A military space doctrine can
serve as the framework through which these
capabilities are organised and employed.
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The ultimate purpose of a military space doc-
trine is not to prescribe the use of specific tech-
nologies. Technologies will evolve continuously.
Satellites, sensors, artificial intelligence systems,
communications architectures, and autonomous
platforms will change over time. Doctrine must
therefore operate at a higher level.

Its purpose is to define how a nation intends to
generate strategic advantage within a changing
security environment.

For India, that advantage will increasingly
depend upon the ability to maintain awareness,
preserve connectivity, protect critical informa-
tion architectures, support precision operations,
and sustain decision superiority under contested
conditions. These objectives extend beyond any
individual satellite programme or technological
capability. They require a coherent vision linking

space capabilities with national security strategy.
The development of such a doctrine represents
the next stage in India's evolution as a space
power. The challenge is no longer merely to
build space systems. It is to transform those
systems into instruments of national power
capable of supporting deterrence, resilience, and
military effectiveness in an increasingly complex
strategic environment.

The question, therefore, is no longer whether
India requires a military space doctrine. The
adoption of the Joint Doctrine for Military
Space has already provided an important con-
ceptual foundation. The challenge now is how
its principles can be operationalised across force
structure, capability development, theatre com-
mands, space-domain awareness, commercial
integration, and future multi-domain opera-
tions.

The evolution of military space capabilities is
reshaping the foundations of national power and
military effectiveness. What began as a domain
primarily associated with communications, navi-
gation, and reconnaissance has emerged as a
central pillar of modern warfare, influencing
everything fromintelligence collection and preci-
sion engagement to deterrence, operational
planning, and strategic decision-making.

This transformation reflects a broader shift in the
character of conflict. Contemporary warfare is
no longer defined solely by the movement of
forces across land, sea, and air. It is increasingly
characterised by the movement of information
a c r o S S
networks, sensors, command architectures, and
decision ecosystems. Military advantage depends
not only on the ability to generate combat
power, but on the ability to perceive, under-
stand, and respond faster than an adversary.

Space lies at the centre of this transformation.
Persistent surveillance architectures are reducing

the traditional advantages of geography and con-
cealment. Space-enabled communications are
connecting forces across vast operational
theatres. Navigation and timing systems are
enabling precision engagement at unprecedent-
ed ranges. Artificial intelligence, cloud comput-
ing, and data fusion are accelerating the conver-
sion of information into operational action.
Together, these developments are compressing
decision cycles and creating new forms of mili-
tary competition centred on information superi-

ority and decision advantage.

At the same time, the strategic environment is
becoming increasingly contested. Counterspace
capabilities, electronic warfare systems, cyber
operations, and denial architectures are trans-
forming space from a supporting environment
into a domain of strategic competition. The
challenge is no longer simply to access space, but
to operate effectively within an environment
where access, awareness, and freedom of action
may be continuously contested.
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For India, this evolution presents both oppor-
tunity and responsibility. The country has made
remarkable progress in building indigenous
space capabilities and establishing itself as a
major spacefaring nation. However, the next
phase of growth will require a transition from
capability development to strategic integration.
The question is no longer whether India can
build satellites, launch vehicles, and communi-
cations systems. The question is how these
capabilities can be integrated into a coherent
framework that supports deterrence, military
effectiveness, resilience, and strategic autono-
my.

This is ultimately the purpose of military space
doctrine. Doctrine serves as the bridge between
capability and strategy. It provides the princi-
ples that guide how capabilities are organised,
protected, integrated, and employed in support
of national objectives. As military operations
become increasingly dependent on space-en-
abled architectures, the development of a
coherent doctrinal framework becomes essen-
tial for ensuring that technological investments
translate into operational and strategic advan-
tage.

The future military balance will not be deter-
mined solely by who possesses the largest con-
stellation, the most advanced sensors, or the
greatest number of platforms. It will increasing-
ly be shaped by who can integrate capabilities
into resilient operational architectures, sustain
information superiority, and generate decision

advantage under contested conditions.

India's emergence as a space power will there-
fore be defined not only by what it builds in
space, but by how effectively it integrates space
into its broader vision of national security and
military strategy. The transition from space
capability to space power has already begun.
The challenge for the coming decade is to
ensure that it is guided by a clear strategic
purpose and a coherent doctrinal foundation.
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India's future military planning must recognise that space is increasingly
becoming a contested operational domain. Strategic competition, coun-
terspace capabilities, and denial strategies are likely to shape the future
security environment and must be incorporated into long-term planning
assumptions.

Space can no longer be viewed solely as an enabling capability. It is
increasingly becoming an integral component of military effectiveness,
deterrence, and national power. Future approaches should reflect this
shift from support functions to strategic integration.

Persistent awareness will become a prerequisite for military effectiveness.
; Investments in Earth observation, maritime surveillance, electronic intel-
= - et = ligence, and space-based sensing must focus not only on collection but
Y on creating comprehensive situational awareness across multiple

. ' domains.
= = T —

—_— Future conflicts will reward speed. The ability to reduce the time between
detection, decision, and engagement will become a critical determinant

of operational success. Integrated architectures that connect sensors,
decision-makers, and effectors will be increasingly important.

Persistent surveillance and advanced sensing technologies are reducing
the ability of military forces to conceal activity. Future concepts of opera-
tion must account for an environment in which movements, deploy-
ments, and preparations are increasingly observable.

Space capabilities must become an integral part of joint operational plan-
ning rather than a specialised support function. The effectiveness of
future theatre commands will depend upon seamless integration of
space-enabled intelligence, communications, and navigation capabili-
ties..

} =y Operational effectiveness requires continuity under contested condi-
§TVC W tions. Resilience, redundancy, distributed architectures, and survivability
must become foundational principles of future military space systems.

-~ Artificial intelligence will increasingly shape how information is

processed, prioritised, and acted upon. The integration of Al into mili-

% tary space architectures should focus on enhancing situational awareness,
accelerating decision-making, and supporting operational agility.
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Another consequence of the space age is the grad-
ual erosion of what military strategists once
described as strategic sanctuary. For centuries,
states relied upon distance, terrain, concealment,
and remoteness to protect critical assets and activ-
ities. Mountain ranges, deserts, forests, and vast
oceanic spaces provided natural barriers that
complicated observation and limited awareness.

Today, those barriers are becoming increasingly
permeable. The proliferation of Earth observation
satellites has created a world characterised by
persistent surveillance. Commercial operators
now deploy constellations capable of imaging the
same location multiple times per day. Synthetic
Aperture Radar (SAR) satellites can observe
through clouds, smoke, and darkness. Artificial
intelligence enables rapid analysis of enormous
volumes of imagery and sensor data.

The result is a dramatic increase in global visibili-
ty. Military deployments, infrastructure construc-
tion, maritime activity, and even economic indi-
cators are becoming progressively more observ-
able. Activities that once occurred beyond public
view can now be monitored by governments,
private companies, research institutions, and
independent analysts.

This shift is fundamentally altering strategic
behaviour. The challenge for governments is no
longer merely acquiring information. Increasing-
ly, the challenge lies in operating effectively
within an environment where others can acquire
information as well. Strategic surprise becomes
more difficult. Concealment becomes more com-
plex. Decision cycles become shorter.

In many respects, the future security environment

may be characterised not by information scarcity,
but by information abundance.

It would be premature to conclude that geogra-

phy no longer matters. The Indo-Pacific remains
oneof the world's most strategically important
regions because of its maritime routes, economic
significance, and concentration of military power.
The Arctic is gaining importance because of
changing environmental conditions and emerg-
ing transportation corridors. Energy infrastruc-
ture, manufacturing hubs, ports, and population
centres remain rooted in physical locations.

Geography continues to shape opportunity and
vulnerability. What is changing is the way geogra-
phy is understood and managed. Space has intro-
duced a new layer of strategic infrastructure that
sits above traditional geographic realities. Nations
now compete not only for territory and resources,
but also for access to information, communica-
tions, navigation, and awareness. These capabili-
ties increasingly determine how effectively geog-
raphy can be leveraged, protected, or overcome.
In this sense, geography is not disappearing. It is
being supplemented by a new domain of strategic
competition. The nations that succeed in the
coming decades will not necessarily be those
occupying the most advantageous geographic
positions. They will increasingly be those capable
of integrating terrestrial and orbital infrastructure
into coherent systems of power and influence.

This marks the beginning of a broader transfor-
mation in international affairs. If the industrial
age was defined by control over territory and
resources, the space age is increasingly being
defined by control over information and aware-
ness. Geography may still shape the battlefield,
but data is rapidly becoming the resource that
determines who understands it first, who acts
upon it fastest, and who ultimately gains advan-
tage from it.

The strategic competition of the twenty-first
century is therefore not simply about where
nations are located. It is increasingly about what
they can see, what they can know, and how quick-
ly they can act upon that knowledge.
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If geography shaped power during
the industrial era, awareness is
increasingly shaping power in the
space age. The strategic value of
space is often discussed in terms
of launch vehicles, satellite con-
stellations, communications
systems, or navigation architec-
tures. Yet these capabilities are
merely the infrastructure layer.
Their true value lies in the infor-
mation they generate and the
awareness they create. In an
increasingly complex and inter-

' connected world, the ability to

observe developments, reduce
uncertainty, anticipate change,
and make informed decisions is
becoming a defining source of

national advantage.

This represents a significant shift
in the nature of power. Historical-
ly, strategic advantage was often
linked to physical assets—territo-
1y, industrial
capacity, resources.
Today, advantage increasingly

military  forces,
or natural

stems from the ability to generate
awareness  across
economic, environmental, tech-
nological, and security domains.
Space systems have become indis-
pensable because they provide
persistent visibility at national,

regional, and global scales.

The extend far

beyond defence and security.

implications

Governments rely on space-de-
rived
management, infrastructure plan-

information for disaster
ning, resource management, and
climate monitoring. Businesses
use geospatial intelligence to

assess supply chains, monitor
economic activity, and manage

risk. Financial institutions
increasingly incorporate Earth
observation data into deci-

sion—making processes. In each
case, the strategic value is not the
satellite itself but the insight
derived from the information it
produces.

A second transformation is also
underway. The competition is no
longer centred on access to data
alone. Information has become
abundant. What
matters is the ability to integrate
multiple sources of information,

increasingly

extract meaningful insights, and
translate those insights into deci-
sions faster than competitors. The
convergence of space systems,
artificial intelligence, cloud com-
puting, and advanced analytics is
therefore creating a new hierarchy
of advantage based on decision
superiority rather than informa-
tion ownership alone.

This shift is influencing how
nations approach space capability
development. The objective is no
longer simply to place assets in
orbit. It is to build integrated
that
communica-

information architectures

connect satellites,
tions networks, analytical plat-
and  decision-making

systems into coherent ecosystems.

forms,

Those

shape economic competitiveness,

ecosystems  increasingly
national resilience, and strategic
influence.

For emerging space powers, this
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evolution creates both opportunities and chal-
lenges. Access to space-derived information is
becoming more democratised, lowering tradi-
tional barriers to participation. At the same
time, competition is intensifying around the
infrastructure, standards, and ecosystems
through which information is generated and
distributed. The result is a new form of strategic
competition centred not merely on technology,
but on awareness itself.

The growing importance of awareness is also
reshaping international alignments. Nations are
increasingly investing in sovereign capabilities,
trusted partnerships, and interoperable architec-
tures to ensure access to critical information
during periods of uncertainty or crisis. As a
result, the competition for influence is gradually
expanding beyond satellites and launch systems
to encompass the broader ecosystems that gen-
erate, process, and secure information.

This raises a larger geopolitical question. If
awareness is becoming the new currency of
power, who controls the infrastructures that
generate it? The answer is increasingly found in
the emergence of competing space ecosystems
and strategic blocs that are reshaping the global
balance of power.

The growing importance of space has intro-
duced a new dimension to international compe-
tition. While earlier eras were characterised by
contests over territory, resources, industrial
capacity, and military power, the emerging space
age is increasingly witnessing competition
between strategic ecosystems. These ecosystems
are not defined solely by satellites or launch
vehicles. They comprise integrated architectures
that navigation,
Earth observation, data infrastructure, industri-
al capabilities, regulatory frameworks, and inter-
national partnerships.

combine communications,

The significance of these architectures lies in

their ability to generate influence. Nations that
establish widely adopted technological systems
often shape standards, dependencies, and
patterns of cooperation far beyond their
borders. In this respect, space infrastructure is
becoming an instrument of geopolitical influ-
ence in much the same way that maritime trade
routes, energy networks, and telecommunica-
tions systems shaped previous eras of interna-
tional power.

A defining feature of the current landscape is the
emergence of distinct approaches to space
power. The United States continues to lead
through a highly integrated ecosystem that com-
bines government capabilities, private sector
innovation, defence requirements, and global
partnerships. This model has enabled the rapid
expansion of launch capacity, communications
networks, Earth observation capabilities, and
emerging space services. More importantly, it
has created an ecosystem that many partners
and allies naturally integrate with, reinforcing
its global reach and influence.

China has pursued a different path. Over the
past two decades, Beijing has systematically
developed an end-to-end space ecosystem
encompassing launch
services, communications architectures, Earth

systems, navigation
observation capabilities, and human spaceflight
programmes.

The growing importance of space has intro-
duced a new dimension to international compe-
tition. While earlier eras were characterised by
contests over territory, resources, industrial
capacity, and military power, the emerging space
age is increasingly witnessing competition
between strategic ecosystems. These ecosystems
are not defined solely by satellites or launch
vehicles. They comprise integrated architectures
that navigation,
Earth observation, data infrastructure, industri-

combine communications,

al capabilities, regulatory frameworks, and inter-
national partnerships.

unications networks, Earth observation capabil-
itions architectures, Earth observation capabili-
ties, and human spaceflight programmes.
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A less visible but equally significant develop-
ment is the growing role of infrastructure diplo-
macy. Historically, diplomatic influence was
exercised through political agreements, econom-
ic assistance, trade relationships, and security
arrangements. Today, influence is increasingly
generated through the provision of technologi-
cal infrastructure. Communications systems,
navigation services, Earth observation capabili-
ties, and digital platforms are becoming mecha-
nisms through which nations build long-term
relationships and strategic relevance.

S

pace plays a central role in this evolution because
many emerging economies view space-enabled
services as essential tools for development. Con-
nectivity, disaster management, agricultural
monitoring, climate resilience, maritime aware-
ness, and infrastructure planning increasingly
depend upon access to reliable space capabilities.
Nations capable of providing such capabilities
are therefore able to create enduring partner-
ships that extend beyond traditional diplomatic
engagement.

This dynamic is particularly evident across the
Global South, where demand for practical space
applications is growing rapidly. For many coun-
tries, the value of space lies not in prestige or
exploration, but in its ability to address develop-
mental challenges and improve economic resil-
ience. As a result, access to space-enabled infra-
structure is becoming an increasingly important
component of international cooperation.

The emergence of competing space ecosystems
also presents a challenge for middle powers and
emerging space nations. Few countries possess
the resources required to replicate every element
of a comprehensive space architecture. Most

must therefore navigate a complex landscape of
partnerships, dependencies, and strategic choic-
es.

This reality is encouraging a search for balance.
Nations increasingly seek diversified partner-
ships, interoperable systems, and trusted collab-
orations that reduce vulnerability while preserv-
ing flexibility. Strategic autonomy is no longer
understood as complete self-sufficiency. Instead,
it is increasingly viewed as the ability to partici-
pate in global ecosystems without becoming
excessively dependent upon any single architec-
ture.

This perspective is particularly relevant for coun-
tries such as India. As one of the world's leading
spacefaring nations and an increasingly import-
ant actor within the global space economy, India
occupies a unique position. It engages with
advanced space powers, contributes to interna-
tional initiatives, supports capacity-building
across the Global South, and maintains a grow-
ing commercial ecosystem. This combination
provides opportunities to shape partnerships
that are not based on dependence, but on
mutual capability enhancement and shared stra-
tegic interests.

The emerging space order is therefore not simply
a story of competition between major powers. It
is equally a story about how nations position
themselves within a landscape of evolving archi-
tectures, partnerships, and technological ecosys-
tems. The decisions taken today regarding infra-
structure, standards, industrial collaboration,
and strategic partnerships are likely to influence
patterns of power and influence for decades to
come.

The most visible manifestation of this competi-
tion is unfolding in the Indo-Pacific, where mar-
itime security, economic connectivity, techno-
logical rivalry, and strategic influence increasing-
ly intersect with space capabilities. It is here that
many of the defining features of the emerging
space order are becoming most apparent.
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The Indo-Pacific has emerged as
the centre of gravity of twen-
ty-first-century geopolitics. Home
to more than half of the world's
population, of its
fastest-growing economies, and

some

. the most critical maritime trade

corridors, the region increasingly
shapes global discussions on secu-
rity, technology, economic resil-

. ience, and strategic influence. Yet

" beneath the visible competition

" unfolding across sea lanes, ports,

supply chains, and military
deployments lies another contest
that receives far less attention. The
future balance of power in the
Indo-Pacific is increasingly being
influenced by what happens above
the Earth rather than solely upon

1t.

Space has become the invisible
layer connecting the region's
economic and security architec-

| ture. Navigation systems support

the movement of commercial
shipping and military platforms.

Earth
provide visibility across vast mari-

observation  satellites
time spaces. Satellite communica-
tions enable connectivity across
islands, and
regions where terrestrial infra-
structure remains limited. Weath-
er monitoring systems support

remote oceans,

disaster preparedness, while posi-

tioning and services

underpin

timing
transportation

- networks, financial systems, and

digital infrastructure. As a result,
many of the activities that sustain
the Indo-Pacific's economic vitali-

ty and security stability increas-
ingly depend upon assets operat-
ing in orbit.

This dependence is particularly
of the
geographic realities of the region.
Unlike continental theatres where
physical infrastructure can often
provide continuity and redundan-
cy, the Indo-Pacific is character-
ised by

dispersed island chains, extensive

significant  because

enormous distances,

coastlines, and vast maritime
spaces. Monitoring, securing, and
managing these
requires persistent visibility that
conventional terrestrial systems

provide. Space

therefore serves as a strategic

environments

alone cannot
equaliser, allowing nations to
extend awareness far beyond their
immediate physical reach.
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For centuries, maritime power was measured
through the ability to control sea lanes, deploy
naval assets, and protect commercial routes.
While these capabilities remain important, the
nature of maritime power is evolving. Increasing-
ly, advantage derives from awareness rather than
presence alone.

The ability to track vessel movements, monitor
fishing activity, identify anomalous behaviour,
assess infrastructure development, and detect
emerging threats has become a critical compo-
nent of regional security. Space-based systems
provide the persistent awareness necessary to
perform these functions at scale. In many
respects, maritime competition is shifting from
controlling oceans to understanding them.

This transformation is particularly relevant in an
era marked by increasing congestion, contested
maritime claims, grey-zone activities, illegal fish-
ing, and growing competition for resources.Na-
tions that possess superior awareness are often
better positioned to protect their interests,
respond to crises, and shape events before they
escalate. The result is a gradual transition from
platform-centric security to information-centric
security, where the ability to see, understand, and
anticipate developments becomes as important as
the ability to respond militarily.

The growing role of space in the Indo-Pacific is
also altering how regional security is conceived.
Traditional security arrangements focused largely
on military capabilities, defence partnerships,
and deterrence. While these remain essential, an
increasing number of challenges confronting the
region do not fit neatly within conventional secu-
rity frameworks.

Climate-related disasters, disruptions to supply
chains, humanitarian emergencies, maritime
incidents, and threats to critical infrastructure all
require rapid access to reliable information. They
demand coordination across governments, agen-
cies, and international partners. In each of these
areas, space-enabled capabilities play a crucial
role by providing a common operating picture
that supports decision-making and collective
action.

This has led to a subtle but important shift in
strategic thinking. Security is no longer defined
solely by the ability to defend territory. It increas-
ingly encompasses the ability to maintain resil-
ience, ensure continuity, and preserve awareness
under conditions of uncertainty. Space has
become central to these objectives because it
provides the information infrastructure upon
which resilience depends.

One of the most notable developments in recent
years has been the emergence of regional
approaches to space cooperation. As nations
recognise the shared nature of many regional
challenges, there is growing interest in develop-
that enable
exchange, interoperability, and collaborative use

ing mechanisms information

of space-derived capabilities.

These arrangements are not traditional alliances
in the military sense. Rather, they represent prac-
tical architectures designed to improve aware-
ness, strengthen resilience, and support collective
problem-solving. They often focus on areas such
as disaster management, maritime domain
awareness, climate monitoring, and capacity
building. Their significance lies not only in the
capabilities they provide, but in the trust and
familiarity they create among participating

nations.

This trend reflects a broader evolution in interna-
tional relations. In an increasingly interconnect-
ed environment, influence is generated not




merely through military strength or economic
scale, but through the ability to create platforms
for cooperation. Space is uniquely positioned to
support such cooperation because many of its
inherently
Weather systems, maritime activity, environ-

applications  are transnational.
mental changes, and disaster events do not
respect political boundaries. Consequently, the
value of space often increases when information
is shared rather than retained.

India occupies a distinctive position within this
evolving landscape. Geographically situated at
the heart of the Indian Ocean and possessing
the world's space
programmes, India is uniquely placed to con-

one of most mature
tribute to regional stability and resilience. Its
capabilities in Earth observation, navigation,
communications, disaster management, and
launch services provide a strong foundation for
supporting both national priorities and regional

objectives.

More importantly, India's approach to space
has historically emphasised practical applica-
tions, capacity building, and inclusive develop-
ment. This perspective resonates strongly across
the Indo-Pacific, where many countries view
space not primarily as an arena of competition,
but as a tool for addressing developmental chal-
lenges and strengthening resilience. By support-
ing access to space-enabled services, sharing
expertise, and contributing to regional initia-
tives, India has an opportunity to play a role
that extends beyond traditional notions of
power projection.

'The Indo-Pacific therefore offers a glimpse into
the future of international affairs. It is a region
where economic connectivity, strategic compe-
tition, technological ecosystems, and space
infrastructure are becoming increasingly inter-
twined. It is also a region where the emerging

logic of astro-politics is most visible. The ability
to generate awareness, support resilience, and
shape regional architectures may ultimately
prove as important as the ability to deploy mili-
tary assets or project economic influence.

As nations become more dependent on inter-
connected technological systems, however, a
new challenge begins to emerge. Connectivity
creates opportunity, but it can also create
vulnerability. Dependence on external commu-
nications networks, navigation systems, digital
infrastructure, or data architectures introduces
risks that can be exploited during periods of
tension or crisis. Understanding these vulnera-
bilities is essential because the next phase of
strategic competition may not be defined by the
ownership of infrastructure alone, but by the
ability to influence those who depend upon it.
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One of the defining characteristics

of the modern world is the extent
to which economies, govern-
ments, and societies depend upon
interconnected technological
systems. Communications
networks,

digital platforms, cloud infra-

navigation  services,

_ structure, semiconductor supply

chains, undersea cables, and satel-
lite architectures collectively form

*__ | the invisible operating system of

;;#-' contemporary civilisation. Their

|

' success lies precisely in their ubiq-

- uity. They are so deeply embedded

within everyday activity that they
are rarely noticed until they
become unavailable.

Space infrastructure occupies a
particularly important position
within this ecosystem. Satellite
communications support connec-
tivity across remote regions and
spaces.
systems underpin transportation
networks,

maritime Navigation

logistics  operations,

f-& financial transactions, emergency

b

services, and military platforms.
Earth observation systems con-
tribute to environmental manage-
ment, infrastructure planning,
disaster response, and strategic
awareness. As societies become
more digital and interconnected,
dependence upon these capabili-
ties continues to grow.

Historically, infrastructure was
largely viewed as a source of
economic efficiency and develop-
ment. Today, it is increasingly
viewed through a strategic lens.
The growing reliance on intercon-
nected systems has created a new

form of vulnerability: dependence

itself. Nations that rely heavily
onexternal capabilities for critical
functions may find that access,
continuity, reliability
become subject to geopolitical

or can
pressures, technological restric-
tions, or strategic competition.

This reality has become particu-
larly evident in recent years.
Global disruptions to semicon-
ductor supply chains demonstrat-
ed how concentrated production
capabilities can create vulnerabili-
ties across entire industries.
Debates surrounding telecommu-
nications infrastructure highlight-
ed concerns regarding technologi-
cal dependence and strategic
autonomy. Similar concerns are
increasingly emerging within the
space sector, where navigation
systems, communications archi-
tectures, launch capabilities, and
data ecosystems are becoming

integral to national resilience.

The significance of these depen-
dencies extends beyond econom-

Modern military operations
rely heavily upon positioning,
navigation, timing, communica-
tions, and intelligence systems
that are increasingly space-en-
abled.  Critical
networks often depend upon
satellite-derived timing signals.

infrastructure

Financial systems require precise
synchronisation to execute trans-
actions. Logistics networks rely on
continuous navigation services to
manage the movement of goods
and services. The disruption of
whether
through technical failure, cyberat-

such  capabilities,

tack, political restrictions, or con-
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One of the defining characteristics of the
modern world is the extent to which economies,
governments, and societies depend upon inter-
connected technological systems. Communica-
tions networks, navigation services, digital plat-
forms, cloud infrastructure, semiconductor
supply chains, undersea cables, and satellite
architectures collectively form the invisible oper-
ating system of contemporary civilisation. Their
success lies precisely in their ubiquity. They are
so deeply embedded within everyday activity
that they are rarely noticed until they become

unavailable.

Space infrastructure occupies a particularly
important position within this ecosystem. Satel-
lite communications support connectivity across
remote regions and maritime spaces. Navigation
systems underpin transportation networks,
logistics operations, financial transactions, emer-
gency services, and military platforms. Earth
observation systems contribute to environmen-
tal management, infrastructure planning, disas-
ter response, and strategic awareness. As societies
become more digital and interconnected, depen-
dence upon these capabilities continues to grow.

Historically, infrastructure was largely viewed as
a source of economic efficiency and develop-
ment. Today, it is increasingly viewed through a
strategic lens. The growing reliance on intercon-
nected systems has created a new form of vulner-
ability: dependence itself. Nations that rely
heavily onexternal capabilities for critical func-
tions may find that access, continuity, or reliabil-
ity can become subject to geopolitical pressures,
technological restrictions, or strategic competi-
tion.

This reality has become particularly evident in
recent years. Global disruptions to semiconduc-
tor supply chains demonstrated how concentrat-
ed production capabilities can create vulnerabili-
ties across entire industries. Debates surround-
ing telecommunications infrastructure high-
lighted concerns regarding technological depen-
dence and strategic autonomy. Similar concerns
are increasingly emerging within the space

sector, where navigation systems, communica-
tions architectures, launch capabilities, and data
ecosystems are becoming integral to national
resilience.

The significance of these dependencies extends
beyond economics. Modern military operations
rely heavily upon positioning, navigation,
and
systems that are increasingly space-enabled.
Critical infrastructure networks often depend
upon satellite-derived timing signals. Financial

timing, communications, intelligence

systems require precise synchronisation to
execute transactions. Logistics networks rely on
continuous navigation services to manage the
movement of goods and services. The disruption
of such capabilities, whether through technical
failure, cyberattack, political restrictions, or con
flict, can produce consequences that extend fay
beyond the immediate sector involved.

This has led to a broader reassessment of resil{
ience. The traditional approach focused primari
ly on protecting infrastructure from physical
threats. The emerging challenge is ensuring con-
tinuity of function when access to critical
systems may be uncertain. Resilience thereforg
increasingly depends on redundancy, diversifica-
tion, interoperability, and trusted partnerships.
The objective is not complete self-sufficiency,
which is often unrealistic in an interconnected
world, but the ability to avoid excessive depen-
dence on any single provider, technology, or
ecosystem.

For many countries, this shift is driving renewed
interest in sovereign capabilities. Navigation
systems, networks,
Earth observation architectures, launch infra-

secure communications
structure, and domestic industrial capacity are
increasingly viewed as strategic assets rather than
purely technical capabilities. The objective is not
isolation from global ecosystems but the preser-
vation of strategic choice. Nations seek the abilif
ty to participate in international networks whilg
retaining suflicient capability to protect their
interests under adverse circumstances.
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* The twentieth century was

defined by military alliances.
NATO, the Warsaw Pact, and a
range of bilateral and multilateral
security arrangements shaped the
geopolitical landscape through
defence commitments, strategic
deterrence, and collective security.
While such alliances continue to
play an important role in interna-
tional affairs, the emerging geopo-
litical environment is giving rise
to a different form of align-

~ ment—one that is increasingly
“ organised around technology,

infrastructure, standards, and
interconnected ecosystems.

The defining feature of the twen-
ty-first century may not be the
emergence of new military blocs,
but the emergence of strategic
network blocs. These blocs are not
necessarily established through
formal treaties or security guaran-
tees. Instead, they evolve through
the adoption of common technol-
ogies, participation in shared
industrial ecosystems, integration

| with digital infrastructure, align-

ment of regulatory frameworks,
and dependence on interconnect-
ed architectures.  Navigation
systems, communications
networks, cloud infrastructure,
semiconductor supply chains,
digital  public

Earth observation services, and

infrastructure,

increasingly space-based capabili-
ties are becoming the foundations
upon which long-term strategic
relationships are built.

This transformation reflects a
broader shift in the nature of

influence. Historically, power was
projected through military pres-
ence and economic reach. Today,
influence increasingly derives
from the ability to shape ecosys-
tems. Nations that provide trusted
infrastructure, establish widely
adopted standards, and occupy
central positions within technolo-
gy networks often acquire strate-
gic relevance that extends far
beyond their geographic boundar-

1€S.

Space is becoming an important
element of this transformation
because it sits at the intersection
of multiple strategic systems.
Satellite communications support
digital connectivity. Navigation
systems underpin transportation,
logistics, and economic activity.
Earth observation capabilities
support agriculture, environmen-
tal management, maritime aware-
ness, and national security. As
countries adopt and integrate
these capabilities, they become
connected to larger ecosystems
that influence how information is
generated, shared, and utilised.
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One of the most significant geopolitical develop-
ments of recent years has been the growing
recognition that resilience cannot be achieved
solely through military cooperation. Increasing-
ly, resilience depends upon access to trusted
technologies, diversified supply chains, interop-
erable systems, and reliable infrastructure.

This has expanded the scope of strategic partner-
ships. Relationships that were once focused
primarily on defence cooperation are now
increasingly encompassing industrial collabora-
tion, technology development, digital infra-
structure, innovation ecosystems, and space
capabilities. The objective is not simply to
enhance military preparedness but to strengthen
the broader foundations upon which economic
competitiveness and national resilience depend.

The evolution of Europe's approach to techno-
logical sovereignty reflects this trend. Concerns
regarding excessive dependence in critical sectors
have encouraged greater emphasis on indige-
nous capability development, industrial resil-
ience, and trusted partnerships. Similar discus-
sions are occurring across the Indo-Pacific,
where governments are seeking to balance open-
ness and cooperation with the need to preserve
strategic flexibility.

The result is a new model of partnership in
which technology ecosystems play a role tradi-
tionally associated with security arrangements.
Countries are increasingly assessing not only
who their allies are, but also which infrastruc-
tures they depend upon, which standards they
adopt, and which ecosystems they integrate
with.

An important but often overlooked dimension
of strategic competition concerns standards.
Throughout history, standards have shaped mar-
kets, influenced industrial development, and
created spheres of influence. Railway gauges,
telecommunications protocols, internet archi-
tectures, and financial systems all demonstrate
how technical standards can generate long-term
strategic effects. The space sector is increasingly
entering a similar phase.

Navigation systems, satellite communications
architectures, data-sharing frameworks, cyberse-
curity protocols, space traffic management prac-
tices, and emerging lunar governance mecha-
nisms are all becoming subjects of international
engagement. The countries and institutions that
help shape these frameworks often influence the
direction of markets, investment flows, industri-
al partnerships, and technological development.

This is particularly significant because the next
phase of space growth is expected to be increas-
ingly international and commercial. As more
countries and private actors participate in the
space economy, questions relating to interopera-
bility, standards, governance, and trusted archi-
tectures will become increasingly important.
Strategic influence will therefore depend not
only on capability, but also on the ability to
shape the rules and frameworks through which
capabilities interact.t
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~ cross-border

The rapid evolution of the global
space economy is creating oppor-
tunities for unprecedented collab-
oration. International partnerships
are expanding, commercial actors
transforming
cycles, and technological ecosys-
tems are becoming increasingly
interconnected. Yet this growing
interdependence has also exposed
a fundamental strategic question
confronting governments across
the world: how can nations remain

are innovation

" open to cooperation while preserv-
“ing their ability to act inde-
& pendently when required?

This challenge is particularly
visible in Europe, where the
pursuit of strategic autonomy has
emerged as a central policy objec-
tive over the past decade. While
the concept extends
defence, technology, energy, and
industrial policy, it has acquired
particular significance within the
space sector. European policymak-
ers increasingly recognise that

aCross

\access to independent navigation

systems, Earth observation capa-
bilities, secure communications

i .
networks, and launch infrastruc-

ture is not merely a matter of tech-
nological capability; it is a matter
of strategic freedom.

At its core, the debate is not about
self-sufficiency. Complete techno-
logical independence is neither
realistic nor desirable in an inter-
connected world. Modern innova-
tion depends upon global collabo-
ration, international markets, and
partnerships.  The
challenge instead is preserving
freedom of action in an environ-

ment where critical systems are
becoming increasingly intercon-
nected and dependencies
becoming increasingly complex.

are

The European experience illus-
trates how technological capability
and geopolitical influence have
become closely intertwined. Navi-
gation systems, communications
architectures, Earth
programmes, and secure digital
infrastructure are no longer viewed
solely as economic assets. They are
increasingly regarded as strategic
enablers that support resilience,
decision-making, and long-term
competitiveness.

observation

This perspective has gained promi-
nence as geopolitical competition
has intensified and technological
dependencies have become more
visible. The question facing policy-
makers is no longer whether global
cooperation should continue, but
how to ensure that cooperation
does not result in excessive vulner-
ability. The answer has increasingly
been sought through investments
in sovereign capabilities, diversi-
fied partnerships, and trusted
industrial ecosystems.What makes
this  development particularly
significant is that it reflects a
broader shift in strategic thinking.
For much of the post-Cold War
period, efficiency was often priori-
tised over resilience. Globalisation
encouraged specialisation, integra-
tion, and optimisation. Today,
resilience has emerged as an equal-
ly important objective.
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An interesting paradox has emerged from this
pursuit of sovereignty. The more nations seek
strategic autonomy, the more they often recognise
the importance of trusted partnerships.

The objective is not isolation. Rather, it is the
creation of relationships that enhance resilience
while preserving flexibility. This distinction is
important because it challenges the traditional
hssumption that sovereignty and cooperation are
competing objectives. In reality, the most effec-
tive forms of sovereignty increasingly depend
ipon the quality of partnerships that nations are
able to cultivate.

This is particularly evident in the evolving rela-
tionship between Europe and India. Both are
major democratic actors, both are investing in
hdvanced technological capabilities, and both
share an interest in maintaining open, secure, and
fules-based access to critical domains. Their coop-
pration increasingly extends beyond traditional
rommercial engagement into areas such as indus-
rial
supply-chain resilience, secure communications,

collaboration, emerging technologies,
Farth observation applications, and innovation

cCosystems.

The significance of such partnerships lies not only
in the capabilities they generate but also in the
strategic options they create. In a world character-
jsed by competing technological ecosystems and
browing geopolitical uncertainty, trusted partner-
ships provide diversification, reduce concentra-
tion risks, and strengthen resilience.

The European experience offers a broader lesson
for the international space community. The
future of space development is unlikely to be
defined by a simple choice between globalisation
and self-reliance. Instead, it will be shaped by the
nbility to balance openness with resilience, collab-
pration with autonomy, and innovation with
fecurity.

This balance is becoming increasingly important
as space transitions from a specialised domain
into a foundational layer of economic and strate-
gic activity. Countries are no longer evaluating
space programmes solely in terms of scientific
achievement or national prestige. They are
increasingly assessing how space capabilities con-
tribute to economic competitiveness, industrial
leadership, and

development, technological

national resilience.

For emerging space powers, the challenge is there
fore not simply to build capabilities. It is to build
ecosystems. The countries that succeed will be
those capable of combining domestic strengths
with partnerships,
networks that are both globally connected and
strategically resilient.

international creating

In many respects, Europe's experience represents
an early example of a challenge that is likely to
confront an increasing number of nations in the
years ahead. As competition intensifies around
and
architectures, strategic sovereignty will become

technology, infrastructure, information|
less about independence from others and more
about the ability to engage with others from 4

position of strength.

For India, this transition presents a particularly,
significant opportunity. Positioned at the inter-
section of major geopolitical, economic, and
technological networks, India is uniquely placed
to shape the next phase of international space
cooperation. The question is no longer whether
India will participate in the emerging space order,
but what role it will play in defining it.
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"".‘:_j-Throughout much of the space

age, the international space
ecosystem was shaped by a
relatively small number of major
powers. The strategic contest
revolved around access to
technology, launch capability,
satellite  infrastructure,  and
scientific  achievement. Most

. countries participated as users of
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space-enabled services rather than
architects of the systems that
produced them. The coming
decades, however, may witness a
different reality.

space becomes embedded
within economic systems, digital
infrastructure, national security

architectures, climate resilience
frameworks, and  industrial
development  strategies,  the

question facing many nations is
no longer how to access space.
The more important question is

who will shape the rules,
institutions, partnerships, and
operating  principles of the

emerging space economy.

This distinction is important
because history demonstrates that
influence is rarely determined
solely by technological capability.
Nations that shape standards,
establish  frameworks,
institutions, and build ecosystems
often exert
disproportionate to their material
power. The most enduring forms
of leadership
exercised not through dominance,
but through the ability to organise
cooperation shared
interests and common objectives.

create

influence
are

frequently

around

The 1nternat10nal Space sector is

approaching precisely such a
moment. Over the next two
decades, hundreds of billions of
dollars are expected to flow into
space-enabled services,
commercial infrastructure,
communications systems, Earth
observation applications, in-space
operations, navigation
architectures, and emerging lunar
activities. At the same time, an
increasing number of countries
are entering the space domain.

Many of these nations are not

seeking prestige-driven
programmes. They are seeking
practical solutions for
connectivity, disaster
management, agriculture, climate
resilience, urban  planning,
maritime  governance,  and
economic development.

This  creates an important
governance  challenge.  The
institutions, ~ standards,  and
cooperation mechanisms that

shaped the early space age were
designed for a relatively small
group of advanced spacefaring
The space

economy is far more diverse,

nations. emerging

commercially driven, and globally
distributed. It

requires new
approaches to  collaboration,
capacity building, technology

sharing, and market development.

This is where India occupies a
uniquely advantageous position.
Unlike many established space
powers, India's space journey has

been  deeply connected to
developmental objectives.
Communications, remote
sensing, weather forecasting,
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disaster management, education, healthcare
delivery, and rural connectivity have long
formed pillars of India's

programme. As a result, India possesses practical

central space
experience in applying space technologies to
and
challenges. This perspective aligns closely with

large-scale  societal developmental
the priorities of many emerging economies that
increasingly view space as an enabler of
development rather than solely a domain of

strategic competition.

At the same time, India possesses characteristics
that allow it to engage simultaneously with
multiple geopolitical and economic groupings.
[t maintains strong relationships with advanced
space powers, plays an influential role within the
Indo-Pacific, participates actively in multilateral
institutions, and enjoys considerable credibility
across the Global South. Few countries are
positioned at the intersection of so many
strategic networks.

The significance of this position extends beyond
diplomacy. The future space economy will
require trusted intermediaries capable of con-
necting industrial ecosystems, facilitating tech-
nology partnerships, supporting capacity-build-
ing efforts, and enabling broader participation
in space-enabled development. Countries that
can perform these functions will play an import-
ant role in shaping how the benefits of space are
distributed and how future governance frame-
works evolve.

The opportunity for India, therefore, is not
merely to become a larger space power. Many
nations are pursuing that objective. The more
significant opportunity lies in helping shape the
architecture of the next space order itself. This
architecture will not be defined solely by launch
capacity, satellite numbers, or defence capabili-
ties. It will increasingly be shaped by standards,
interoperability frameworks, industrial partner-
ships, digital ecosystems, talent networks, regu-
latory models, and cooperative platforms.
Nations capable of influencing these founda-
tional layers will help determine how future

space markets operate and how international
collaboration evolves.

Perhaps the most important strategic question is
whether the future space order becomes frag-
mented into competing technological spheres or
evolves into a more interconnected ecosystem
characterised by interoperability and shared
benefit. The answer will influence not only com-
mercial opportunities, but also the accessibility
of space-enabled services for billions of people.
India is one of the few countries capable of con-
tributing meaningfully to that outcome. Its
experience as both a major spacefaring nation
and a
provides a perspective that is increasingly rele-

development-oriented space actor
vant in a world where the benefits of space must

extend beyond traditional power centres.

The next phase of space leadership may there-
fore look very different from the last. It may be
defined less by competition for dominance and
more by the ability to shape institutions, con-
nect ecosystems, and expand participation. In
such an environment, influence will derive not
only from what a nation builds for itself, but
from the systems it helps others access and the
opportunities it enables for the broader interna-
tional community.

India's greatest opportunity in the coming
decades may therefore not be to emerge as
another major power within the existing space
order. It may be to help define what the next
space order looks like.
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' ;The international system is enter-
ing a period of transition in which
space is no longer a supporting
domain of national power but an
increasingly central determinant
of it. The significance of this shift
lies not merely in the growing
number of satellites in orbit or the
expansion of commercial space
_activity. Its deeper importance
stems from the fact that space
now underpins many of the
“systems upon which modern
economies, security architectures,
and societies depend.

~This transformation is reshaping
traditional assumptions about

Hl}:‘if::»«’ﬂﬂ- power. Geography remains

important, but awareness increas-
ingly shapes outcomes. Infrastruc-
ture remains important, but the
ability to influence the networks
that connect infrastructure is
becoming equally significant.
Capability remains important,
but  resilience  increasingly
depends upon access to trusted
\ecosystems rather than isolated
national assets.

"The result is the emergence of a
more complex strategic environ-
ment in which influence flows
through interconnected architec-
tures of communications, naviga-
tion, Earth observation, digital
infrastructure, and industrial
ecosystems. The countries that
occupy central positions within
_ these architectures are likely to
N possess advantages that extendbe-
_yond conventional measures of
s military or economic strength.
: ~'The Indo-Pacific provides an early
ghmpse of this future. It is a

region where maritime competi-
tion, technological rivalry,
economic interdependence, and
space-enabled capabilities increas-
ingly intersect. It demonstrates
that strategic competition is no
longer confined to land, sea, air,
or even space as individual
domains. Instead, competition
increasingly occurs across inte-
grated systems that connect mul-
tiple domains simultaneously.

At the same time, the pursuit of
technological  sovereignty by
major actors illustrates another
defining characteristic of the
emerging era. Nations are seeking
resilience not through isolation,
but through acareful balance of
domestic capability, trusted part-
nerships, and diversified ecosys-
tems. Strategic autonomy s
increasingly becoming a function
of choice rather than self-sufh-
ciency.

Within this evolving landscape,
the future international order may
be shaped less by traditional
alliance structures and more by
the networks that support con-
nectivity, information exchange,
innovation, and economic activi-
ty. Space occupies a unique posi-
tion within these networks
because it serves as an enabling
layer for many of the critical func-
tions that sustain modern societ-
ies. Astro-politics is therefore not
a future possibility. It is an emerg-
ing reality. Understanding its
dynamics will be essential to
understanding the international

order of the decades ahead.
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The next phase of competition in space is unlikely
to be determined solely by individual missions,
satellite deployments, or launch capabilities.
Influence will increasingly flow through ecosys-
tems that connect industry, technology, infra-
structure, talent, and international partnerships.
Nations that successfully create and participate in
such ecosystems will be better positioned to shape
standards, attract investment, and influence the
direction of future space markets. The strategic
challenge is therefore not only to build capabili-
ties, but to build enduring networks of collabora-
tion and innovation.

As economies become more dependent on
space-enabled services, resilience will emerge as a
defining  strategic
systems, communications networks, Earth obser-

requirement.  Navigation
vation capabilities, and digital infrastructure are
becoming critical enablers of economic activity
and national security. The coming decade will
require greater emphasis on redundancy, interop-
erability, supply-chain security, and trusted part-
nerships to ensure continuity in an increasingly
uncertain geopolitical environment.

The future space economy will be influenced as
much by governance frameworks and standards
as by technology itself. Questions relating to
interoperability, data governance, space traffic
management, spectrum coordination, lunar
activities, and commercial participation are likely
to become increasingly important. Countries that
contribute to the development of these frame-
works will possess an opportunity to shape the
operating environment of the next generation of

space activity.

For much of the world, the significance of space
lies not in prestige but in practical impact. Con-
nectivity, climate resilience, disaster manage-
ment, agriculture, maritime governance, and
infrastructure planning will continue to drive
demand for space-enabled services. Expanding
access to these applications will remain essential
to ensuring that the benefits of the space econo-
my extend beyond traditional spacefaring nations
and contribute to broader developmental objec-
tives.

The future international space ecosystem will be
characterised by a complex balance between com-
petition and cooperation. Strategic autonomy
and international collaboration are no longer
opposing concepts; increasingly, they reinforce
one another. Trusted partnerships will play an
important role in supporting innovation, reduc-
ing vulnerabilities, diversifying supply chains,
and strengthening resilience. The countries that
successfully combine sovereign capability with
international engagement will be best positioned
to navigate the evolving geopolitical landscape.

India enters the next decade with a unique com-
bination of capabilities, partnerships, and strate-
gic relationships. Its growing industrial base,
expanding commercial ecosystem, developmental
approach to space applications, and increasing
global engagement create opportunities that
extend beyond capability development alone. The
more significant opportunity lies in helping shape
the institutions, partnerships, and frameworks
that will define the next phase of the global space
economy. India's long-term influence may
ultimately be measured not only by what it
builds, but by the role it plays in shaping the
architecture of the emerging space order.
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. BUILDING INDIA'S DEFENCE SPACE
INDUSTRIAL ECOSYSTEM

The global space sector is undergo-
ing one of the most profound
transformations since the dawn of
the Space Age. For much of the
~ twentieth century, space capability
was viewed primarily through the
lens of national programmes,
technological milestones, and stra-
tegic achievements. Success was
measured by launch vehicles, satel-
lites, planetary missions, and
¥ scientific breakthroughs. Govern-
ments were the principal archi-
tects, operators, and consumers of
space capability, while industry
largely functioned as a supporting
' partner within state-led
programmes.

That model is rapidly evolving.
Space is no longer confined to a
- specialised sector of scientific or
strategic activity. It has become an
enabling layer for economic
- growth, digital infrastructure,

national security, disaster manage-
| ment, communications, naviga-
i tion, and global commerce. As
dependence on  space-enabled
services expands, the determinants

of space power are also changing.

.. The ability to launch a satellite or
develop a mission remains import-
ant, but these capabilities alone no
longer define leadership. Increas-
~ingly, space power is determined
| by the capacity to innovate contin-
scale,

- uously, manufacture at

mobilise capital, secure supply
chains, integrate commercial capa-
bilities, and sustain technological
advantage over long periods of
strategic competition.

This shift reflects a broader trans-
formation in the nature of nation-
al power itself. Modern military
effectiveness, economic competi-
tiveness, and technological leader-
ship increasingly depend on
ecosystems rather than institu-
tions. The world's leading space
powers are no longer building
isolated programmes; they are
cultivating integrated industrial
that
government demand, commercial

architectures combine
private  capital,
advanced manufacturing, software
capabilities, academia, and
defence requirements into a
unified capability framework.

innovation,

Recent global developments have
reinforced this reality. The emer-
gence of large-scale commercial
satellite constellations, responsive
launch systems, dual-use technol-
ogies, and data-driven business
models has fundamentally altered
the economics of space. At the
same time, contemporary conflicts
have demonstrated that industrial
responsiveness, supply-chain resil-
ience, and the ability to replenish
capability can be as important as

the capability itself.
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capability can be as important as the capability
itself. Space resilience is no longer simply an
operational challenge; it is increasingly an
industrial challenge.

For India, this transformation arrives at a pivot-
al moment. Over the past decades, the country
has built one of the world's most respected
space programmes, developed sovereign launch
and satellite capabilities, established critical
national infrastructure in orbit, and emerged as
an increasingly important participant in the
global space economy. Yet the demands of the
next decade will be fundamentally different
from those of the last.

F

uture space power will not be measured solely
by missions completed or satellites launched. It
will increasingly be measured by the strength of
the ecosystem that supports them. The ability to
convert research into products, innovation into
deployment, startups into enterprises, and
industrial capacity into strategic capability will
determine whether India can transition from
being a successful spacefaring nation to becom-
ing a sustained space power.

The central challenge is therefore no longer
capability creation alone. It is capacity creation.
It is the ability to build an ecosystem capable of
continuously generating, deploying, scaling,
and sustaining space capability at national scale.
This chapter examines the emergence of that
ecosystem and explores how India can build the
industrial foundations required to support its
long-term defence and space ambitions.
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ThThe traditional model of space
development was built around a
relatively simple structure. Gov-
ernments funded programmes,
national agencies developed tech-
nologies, defence establishments
defined requirements, and indus-
try executed This
approach proved highly effective
during the early decades of the
space age when missions were

contracts.

expensive, technologically com-
plex, and largely restricted to a
48l handful of advanced nations.

§ The contemporary space sector
operates fundamentally
different conditions. Technologi-
cal barriers are falling, commercial

under

participation is expanding, soft-
ware is becoming as important as
hardware, and innovation cycles
are accelerating. The result is a
transition from programme-cen-
tric space development to ecosys-
tem-centric space development.

The world's most successful space
powers increasingly rely on a
- model that integrates government
defence
/ tions, private industry, startups,

institutions, organisa-
' academia, investors, digital infra-
structure providers, and advanced
manufacturing networks into a
single capability ecosystem. Com-
petitive advantage emerges not
.. from any individual participant
but from the strength of the inter-
actions between them.

This trend is particularly visible in

ment demand, defence require-

ments, commercial innovation,
and private investment have com-
bined to create one of the most
dynamic space ecosystems in
history. Commercial companies
now play a central role in launch
services, communications infra-
Earth

intelligence,

structure, observation,
space-based and
national security architectures.
The distinction between commer-
cial capability and strategic capa-
bility is becoming progressively

blurred.

A similar lesson is emerging from
contemporary conflict environ-
ments. Modern military opera-
tions increasingly depend upon
commercial communications
networks, satellite imagery, cloud
computing, geospatial analytics,
and dual-use technologies devel-
oped outside traditional defence
procurement systems. The impli-
cation is significant: future mili-
tary capability will increasingly
originate from broader industrial
ecosystems rather than defence
establishments alone.

For India, this represents both an
opportunity and a strategic neces-
sity. The scale and complexity of
future space architectures make it
increasingly difficult for any single
independently
develop, manufacture, operate,
and sustain all required capabili-

institution  to

ties. Constellations comprising
hundreds of satellites, space-based
networks,  secure
communications  architectures,
systems, artificial
intelligence-enabled analytics,
and resilient supply chains require

intelligence

autonomous
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participation from a far wider ecosystem than
traditional government programmes
designed to support.

were

The emergence of India's private space sector,
the creation of IN-SPACe, growing venture
investment, expanding startup activity, and
increasing defence-space collaboration collec-
tively signal the beginning of this transition.
However, the objective should not simply be the
creation of more companies or the expansion of
commercial activity. The larger objective is the
creation of a Military—Industrial-Space Ecosys-
tem capable of supporting national require-
ments across the full spectrum of competition,
crisis, and conflict.

Such an ecosystem must perform several func-
tions simultaneously. It must generate innova-
tion through research and entrepreneurship. It
must convert innovation into deployable capa-
bility through manufacturing and engineering.
It must provide resilience through diversified
supply chains and industrial depth. Most impor-
tantly, it must possess the capacity to scale rapid-
ly when strategic conditions demand it.

This distinction is critical. Industrial capability is
often measured by what can be built during
peacetime. Strategic capacity is measured by
what can be sustained during periods of disrup-
tion, competition, and conflict. As space
becomes increasingly integrated into national
security architectures, this capacity will become
a defining measure of national power.

The future of India's defence-space ambitions
will therefore depend not only on what is
launched into orbit, but on the ecosystem that
exists on the ground to design, build, replenish,
upgrade, and sustain those capabilities. The
transition from a state-centric model to an
ecosystem-centric model is not merely an indus-
trial evolution. It is a strategic imperative.

One of the most persistent misconceptions in
discussions surrounding India's defence and
space sectors is the belief that the country's
primary challenge is innovation. In reality, India
possesses no shortage of scientific talent, engi-
neering capability, research institutions, or
entrepreneurial ambition. The country produces
one of the world's largest pools of STEM gradu-
ates, hosts globally competitive technology com-
panies, and has demonstrated the ability to
execute complex missions across space, defence,
nuclear energy, and digital infrastructure. The
challenge lies elsewhere. It lies in the transition
from innovation to deployment.

Across the world, technological leadership is
increasingly determined not by the number of
ideas generated, but by the ability to transform
those ideas into products, platforms, and opera-
tional capabilities. The gap between laboratory
success and market adoption remains one of the
most difficult challenges in technology ecosys-
tems. In the defence-space sector, where devel-
opment cycles are long, certification require-
ments are demanding, and customers are limit-
ed, this challenge

pronounced.

becomes even more

Historically, India's innovation architecture
evolved in silos. Universities generated research.
National laboratories developed technologies.
Industry focused on manufacturing and services.
Defence users operated largely at the end of the
chain. While each component contributed inde-
pendently, the interaction between them
remained limited. As a result, promising tech-
nologies often struggled to cross what innova-
tion economists describe as the "valley of
death"—the stage between prototype develop-
ment and operational deployment where many
innovations fail despite their technical merit.
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The countries that have successfully addressed
this challenge have generally adopted a different
model. Instead of treating academia, industry,
and government as separate entities, they have
created highly integrated innovation ecosystems
in which all three operate as interconnected
partners. This framework is often described as
the Triple Helix Model, where universities
generate knowledge, industry commercializes
innovation, and government acts as both enabler
and strategic customer.

The United States provides perhaps the most
mature example of this approach. Many of the
technologies that define modern military and
commercial space capability—including satellite
navigation, reusable launch systems, advanced
materials, autonomous systems, and artificial
intelligence—emerged through decades of
between
research

collaboration universities,

government-funded institutions,
defence  agencies,
Organizations such as DARPA became effective
not because they funded research alone, but
they

manufacturers, investors, and end users within a

and  private industry.

because connected researchers,

common innovation ecosystem.

China has adopted a different but equally
integrated approach. Through its Military-Civil
Fusion strategy, technological advances in
commercial sectors are systematically leveraged
for national strategic objectives. Universities,
research private firms, and
state-owned operate within a
framework designed to accelerate the transition

institutions,
enterprises

of technology from research to deployment. The
result is a development cycle that increasingly
emphasizes scale, speed, and industrialization
rather than isolated

breakthroughs.

technological

For India, the implications are significant. The
country's future competitiveness will depend
less on its ability to generate research and more
on its ability to institutionalize pathways that
convert research into capability. The emergence
of IN-SPACe, technology transfer initiatives,

industry  access to  testing facilities,
startup-focused programmes, and collaborative
innovation mechanisms represent important
steps in this direction. These initiatives recognize
that infrastructure, expertise, and institutional

support are often as important as funding itself.

A critical lesson emerging from successful space
ecosystems worldwide is that innovation rarely
occurs in isolation. Startups and emerging
enterprises often fail not because they lack
technical competence, but because they lack
access—to  laboratories, testing facilities,
manufacturing infrastructure, customers, data,

mentors, and capital.

In the space sector, access barriers can be
particularly severe. Satellite testing facilities,
environmental  qualification  infrastructure,
launch opportunities, advanced manufacturing
systems, and mission validation environments
require substantial investment. No startup
ecosystem can independently replicate such
capabilities at scale. Consequently, the countries
that have accelerated innovation most effectively
are those that have democratized access to

national infrastructure.

India's ongoing efforts to open testing facilities,
expand industry participation, and facilitate
greater between
institutions and private enterprises should

interaction government
therefore be viewed not merely as administrative
reforms, but as strategic interventions. They
reduce barriers to entry, lower development
costs, shorten innovation cycles, and allow a
broader range of participants to contribute to
national capability development.
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Demand as Industrial Policy:
Fixing the Innovation-to-In-
duction Gap
For decades, discussions on
defence industrial development
have
supply-side interventions. Gov-
ernments have funded research

focused  primarily on

programmes, established labora-
tories, created incubators,
supported  startups,  opened
testing facilities, and launched
While
these measures remain essential,
they address only one side of the
8l equation. Innovation ecosystems

innovation initiatives.

do not flourish solely because
i technologies are created. They
_ = flourish because markets exist to
____"_ f’ﬁﬂ i i absorb them.
¢ A1 RETS N B

- This distinction is particularly
| important in the defence-space
sector, where governments often
serve as the primary customer.
Unlike
. markets, where products can be
validated through
demand, defence technologies
frequently require a strategic
il | “buyer willing to assume risk
/] during the early stages of develop-
/ The
/ demand creates a structural chal-
lenge. Startups can develop proto-
types, researchers can generate

consumer

technology

commercial

iy ment. absence of such

breakthroughs, and companies
can demonstrate capability, but
. without a credible pathway to
s adoption, innovation struggles to
transition into sustainable indus-
trial activity.

This often

phenomenon s
| described as the innovation-to-in-

duction gap. It represents the
space between technological feasi-
bilitcy and operational deploy-
ment—a stage where many prom-
ising technologies stagnate despite
their potential value. In India's
defence-space ecosystem, this gap
remains one of the most signifi-
cant barriers to industrial scale.

The challenge is particularly acute
because space and defence tech-
nologies are inherently capital-in-
Developing
subsystems,
architectures, advanced sensors,

tensive. satellite

communications

propulsion technologies, autono-
mous systems, or space-based
analytics platforms often requires
years of investment before mean-
ingful revenue is generated. Tradi-
tional venture capital models are
not always aligned with such
timelines. Investors typically seek
predictable pathways to growth,
whereas defence-space ventures
often face lengthy procurement
acquisition
outcomes, and limited customer

cycles, uncertain

bases.

Consequently, the most valuable
support that governments can
provide is not always financial
assistance. In many cases, the
most powerful signal is demand.
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Historically, major technological ecosystems
have often been built around anchor customers.
The early development of the internet, satellite
navigation systems, advanced semiconductors,
commercial aviation, and numerous dual-use
technologies was supported by governments
acting as first adopters. Public procurement
created markets, reduced uncertainty, and
enabled private capital to participate with great-
er confidence.

The same principle applies to the defence-space
Sector.

When governments provide clear acquisition
pathways, phased procurement commitments,
or long-term capability roadmaps, they create
confidence throughout the ecosystem. Investors
gain visibility. Manufacturers can plan produc-
tion. Supply chains become more willing to
invest. Entrepreneurs gain confidence that
successful development efforts will lead to
meaningful market opportunities.

This is one of the most underappreciated dimen-
sions of industrial policy. Demand itself
becomes

a strategic tool for ecosystem development.

The significance of this principle can be
observed in several global examples. Many of
today's leading aerospace and technology firms
were not initially built through subsidies alone.
They were built because governments created
reliable demand for emerging capabilities. Early
procurement commitments enabled companies
to attract capital, scale operations, and invest in
long-term innovation. The result was the
creation of industries that ultimately became
globally competitive.

Traditional procurement systems were designed
for a different era. Their primary objective was
to acquire proven capabilities while minimizing
risk. Such systems are well suited for purchasing
mature platforms, but they often struggle to
accommodate emerging technologies whose
value may not yet be fully demonstrated.

This creates a paradox. The technologies most
likely to deliver future strategic advantages are
often the least compatible with conventional
procurement approaches.

Startups and emerging enterprises frequently
encounter requirements relating to financial
history, production experience, qualification
standards, and performance guarantees that
were originally designed for established suppli-
ers. While such requirements serve important
purposes, they can inadvertently create barriers
for precisely the type of innovators that govern-
ments seek to encourage.

The challenge is therefore not simply procedur-
al. It is conceptual.Future acquisition systems
must increasingly balance compliance with
capability. They must preserve accountability
and transparency while creating pathways
through which innovative technologies can be
evaluated, demonstrated, and adopted. This
requires greater experimentation, phased acqui-
sition models, rapid prototyping mechanisms,
challenge-based procurement, and outcome-ori-
ented contracting approaches.

The objective should not be to lower standards.
It should be to create mechanisms that allow
emerging capabilities to prove themselves.
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Perhaps the most important requirement for
ecosystem development is predictability. Indus-
trial ecosystems thrive when participants can
make long-term decisions with confidence. Man-
ufacturing investments, workforce development,
infrastructure creation, technology maturation,
and supply-chain expansion all depend upon
expectations regarding future demand. Uncer-
tainty discourages investment. Predictability
attracts it.

For India's defence-space sector, this suggests the
importance of moving beyond project-by-project
engagement toward longer-term capability road-
maps. Clear signals regarding future require-
ments, technology priorities, and procurement
pathways can have effects far beyond the imme-
diate acquisition itself. They influence invest-
ment decisions, shape industrial strategy, and
encourage ecosystem participants to align
resources toward national objectives.

In this context, procurement should be viewed
not merely as a purchasing function, but as a
strategic capability-development instrument.-
tive.

The future success of India's defence-space
ecosystem will depend not only on its ability to
generate innovation, but on its ability to create
demand structures capable of absorbing that
Research possibilities.
Procurement determines whether those possibili-
ties become operational realities.

innovation. creates

The next challenge, however, emerges ong
demand begins to materialize. Even with stron
procurement frameworks and growing adoption
industrial ecosystems must still overcome a mor
fundamental constraint: scale. Technologies ca
be developed and procured, but without suffy
cient capital, manufacturing depth,
supply-chain resilience, they struggle to evoly
into enduring national capabilities. Understand
ing the economics of strategic capacity therefor
becomes the next critical step in building

sustainable defence-space industrial ecosystem.
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- National agencies

One of the most significant mis-
conceptions  surrounding  the
space economy is the assumption
that technological capability auto-
matically translates into industrial
capability. In reality, the two are

- fundamentally different. A coun-

try may possess talented engi-
neers, successful startups,
advanced research institutions,

and even proven technologies, yet
still struggle to build a globally
competitive space industry. The
missing ingredient is often capi-
tal—not merely funding for inno-
vation, but financing for scale.

Historically, space was primarily a
government-funded  enterprise.
financed
research, developed infrastruc-
ture, procured systems, and
absorbed much of the technologi-
cal risk. The emergence of com-
mercial space has fundamentally
altered this model. Today's space

- economy increasingly depends

upon private investment, venture
capital, institutional financing,

advanced manufacturing, and

long-term industrial investment.
As a result, access to capital is
becoming as important as access
to technology.

- This reality is particularly relevant

for defence-space capabilities.
Unlike software ventures that can
achieve rapid growth with rela-
tively modest capital require-

= ments, space and defence technol-
ogies are inherently capital-inten-

sive. Satellite manufacturing facil-

ities, advanced electronics

production  lines, propulsion
systems, testing infrastructure,
launch integration capabilities,
and secure communications
architectures require substantial
upfront investment. Develop-
ment timelines are often mea-
sured in years rather than months,
while returns may only material-
ize after lengthy qualification and
procurement cycles.

The consequence is what may be
described as a financing mis-
match. Defence-space ventures
often require patient capital, but
much of the private investment
ecosystem is optimized for rapid
growth and shorter investment
horizons. Venture investors typi-
cally seek scalable opportunities
capable of generating significant
returns within predictable time-
frames. Defence-space companies,
however, frequently operate in
environments characterized by
long development cycles, regula-
tory complexity, limited customer
bases, and uncertain procurement
outcomes. The result is a structur-
al gap between the type of capital
available and the type of capital
required. This challenge is not
unique to India. Across the world,
governments are increasingly
recognizing that strategic indus-
tries cannot rely exclusively on
traditional market mechanisms.
The United States has expanded
support for dual-use technology
ecosystems through defence inno-
vation programmes, strategic con-
tracting mechanisms, and pub-
lic-private investment models.
Europe has launched major initia-
tives aimed at strengthening
industrial resilience and reducing
technological dependencies.
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Financing challenges become even more signifi-
cant when viewed through the lens of manufac-
turing. Much of the global discussion surround-
ing space innovation focuses on startups, soft-
ware platforms, and emerging technologies. Yet
future strategic advantage will depend equally on
manufacturing depth.

The history of industrial competition demon-
strates that nations rarely achieve technological
leadership without corresponding production
capability. During the Second World War, indus-
trial output became a decisive determinant of
military success. During the Cold War, manufac-
turing capacity enabled sustained technological
competition. In the emerging space age, the abil-
ity to produce satellites, sensors, electronics,
propulsion systems, and advanced materials at
scale may prove equally important.

The economics of this challenge are becoming
increasingly =~ evident.  Traditional  space
programmes were designed around a small
number of highly sophisticated assets. The
emerging space economy is moving toward
distributed architectures comprising hundreds or
even thousands of satellites. Such architectures
require entirely different industrial models. Suc-
cess increasingly depends on production efficien-
cy, supply-chain integration, automation, and
manufacturing scalability.

This transformation has profound implications
for India. The country's long-term competitive-
ness will depend not only on its ability to design
advanced systems but also on its ability to
produce them repeatedly, affordably, and at scale.
The challenge therefore extends beyond innova-
tion policy into industrial policy. Supply chains,
component manufacturing, electronics ecosys-
tems, materials capability, and advanced produc-
tion infrastructure all become critical elements of
national space power.

A second shift is also becoming visible globally.
Increasingly, capital itself is being viewed as stra-
tegic infrastructure. Nations are beginning to
recognize that critical technologies often require
financing mechanisms different from those used
in conventional commercial sectors. Sovereign
funds, defence innovation funds, strategic invest-
ment vehicles, and public-private financing
models are emerging as important tools for capa-
bility development. Their purpose is not simply
to provide capital but to bridge the gap between
technological potential and industrial scale.

For India, this issue is likely to become increas-
ingly important over the coming decade. The
country possesses a rapidly growing space ecosys-
tem, expanding defence requirements, and a
vibrant entrepreneurial base. However, sustain-
ing growth across these sectors will require
financing mechanisms capable of supporting
long-term industrial development. The challenge
is not merely to fund startups; it is to finance the
creation of enduring industrial capacity.

This distinction matters because strategic compe-
tition is increasingly becoming a competition
between ecosystems rather than individual firms.
The countries that succeed will not necessarily be
those producing the highest number of startups
or prototypes. They will be those capable of
creating self-reinforcing cycles of innovation,
investment, manufacturing, and deployment.

Ultimately, space power is not built solely
through technology. It is built through the insti-
tutions, industries, supply chains, and financial
systems that enable technology to scale. Innova-
tion may create a breakthrough, but capital
determines whether that breakthrough remains a
prototype or becomes a national capability. As
India seeks to strengthen its defence-space
ecosystem, the challenge therefore extends
beyond funding innovation. It involves building
the economic foundations capable of sustaining
strategic capacity over decades rather than years.
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For much of modern military
history, deterrence has been asso-
ciated with visible instruments of
power. Armies, naval fleets, air
forces, missile arsenals, and strate-
gic weapons systems traditionally
served as the principal indicators
of national strength. Military
planning focused on platforms,
force structures, and inventories.
The underlying assumption was
straightforward: the side possess-
ing superior capabilities would
possess greater strategic advan-
tage.

The character of conflict is chang-
ing. The emerging space age is
introducing a different logic of
competition—one in which the
ability to sustain, replenish, adapt,
and regenerate capability may
become as important as the capa-
bility itself. In this environment,
industrial capacity evolves from
an economic asset into a strategic
asset.

This shift is already visible in con-
temporary conflicts. The Rus-
sia—Ukraine war has highlighted
the extent to which industrial
production, supply-chain resil-
ience, logistics networks, and
technological adaptation influ-
ence battlefield outcomes. Mili-
tary effectiveness has increasingly
depended not only on the quality
of equipment deployed at the
outset of conflict but on the abili-
ty to expand

production, integrate emerging

replace losses,

technologies, and sustain opera-
tions over time. The lesson is

clear: modern wars are not won
solely by inventories accumulated
before conflict; they are won by
the capacity to generate capability
during conflict.

The implications for the space
profound.  For
decades, military space planning

domain are

focused primarily on protecting a
limited number of high-value
assets. Satellites were expensive,
scarce, and difficult to replace.
Consequently, resilience was often
viewed through the lens of protec-
tion. The objective was to prevent
disruption.

The emerging architecture of
space power is fundamentally
different. Large satellite constella-
distributed  networks,
proliferated systems, software-de-

tions,

fined payloads, and commercial
space services are reshaping the
economics of resilience. Future
military effectiveness may depend
less on protecting every asset and
more on maintaining the ability
to rapidly replace, reconstitute,
and upgrade capabilities when
disruption occurs.

This represents a transition from
asset-centric resilience to industri-
al resilience.
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A defining feature of future conflicts may be the
contest between attrition and regeneration. His-
torically, industrial mobilization occurred over
months or years. Modern space architectures may
require regeneration cycles measured in weeks or
even days. Satellites may need to be replenished
rapidly. Communications capacity may need to
be restored almost immediately. Space-based
intelligence networks may require continuous
augmentation to compensate for evolving threats
and operational requirements.

The countries capable of responding to these
demands will possess a significant strategic advan-
tage. This requires a fundamentally different
approach to industrial planning. Manufacturing
systems must become more agile. Supply chains
must become more resilient. Production process-
es must become more automated. Launch
systems must become more responsive. Software
architectures must support continuous upgrades
rather than periodic modernization cycles.

The challenge is not merely technological. It is
organizational. National ecosystems must be
capable of operating at a tempo that traditional
defence-industrial models were never designed to
support.

One of the most important strategic lessons of the
coming decade may be that production capacity
itself becomes a measure of power.

The traditional metrics of space capabilitysatel-
lites launched, missions completed, or infrastruc
ture deployed—remain important. However,
they provide only a snapshot of capability at a
specific moment in time. Strategic competition
increasingly rewards adaptability rather than
static advantage.

A nation possessing a hundred satellites but limit-
ed replacement capacity may ultimately be less

resilient than a nation capable of manufacturing
and deploying dozens of satellites every month.
Similarly, a country that relies on fragile supply
chains may possess impressive capabilities in
peacetime but face significant vulnerabilities
during crises.

This is why industrial depth matters. Supply
chains, component manufacturing, electronics
ecosystems, testing infrastructure, launch capabil-
ity, software development, and workforce readi-
ness collectively determine the ability to sustain
strategic capability under stress. These factors are
rarely visible, yet they often determine long-term
outcomes.

For India, the significance of industrial capacity
extends beyond military preparedness. The coun-
try is entering a period in which space capabilities
will increasingly support economic activity, digi-
tal infrastructure, communications networks,
disaster response, national security, and geopoliti-
cal influence. As dependence on space-enabled
services grows, resilience becomes a national

requirement rather than a sectoral concern.

This reality places new responsibilities on the
defence-space industrial ecosystem. Success can
no longer be measured solely through technologi-
cal achievements or individual missions. The
more important question is whether the ecosys-
tem can sustain capability under conditions of
prolonged competition and uncertainty.

Can critical components be produced domesti-
cally at scale?

Can satellite manufacturing be accelerated when
required?

Can launch capacity respond rapidly to opera-
tional needs?

Can commercial and military capabilities be inte-
grated into resilient architectures?
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Can innovation cycles operate faster than evolv-
ing threats?

The future space economy will undoubtedly
generate new technologies, new business
models, and new forms of competition. Yet the
ultimate foundation of space power will remain
industrial. Nations that can consistently trans-
form innovation into production, production
into capability, and capability into resilience
will possess enduring advantages.

The next phase of strategic competition may
therefore be defined less by who launches first
and more by who can recover fastest, scale
quickest, and adapt most effectively. In such an
environment, industrial capacity is not merely a
contributor to deterrence—it becomes deter-
rence itself.

The evolution of the global space sector is rede-
fining the foundations of national power. Space
capability is no longer measured solely by tech-
nological achievement, scientific accomplish-
ment, or strategic assets in orbit. Increasingly, it
is measured by the strength of the ecosystem
capable of creating, sustaining, and continuous-
ly renewing those capabilities over time.

India's achievements in space have established a
strong foundation for future growth. The coun-
try's success in launch systems, satellite technol-
ogies, navigation capabilities, planetary explora-
tion, and applications-driven innovation has
demonstrated both technological competence
and institutional excellence. Yet the demands of
the coming decade will require a broader trans-
formation. The challenge is no longer simply to
build capability. It is to build the industrial,
financial, technological, and institutional
capacity necessary to sustain capability at scale.

The central argument of this chapter is that
enduring space power is ultimately an ecosys-

tem outcome. Innovation must connect with
industry. Research must connect with deploy-
ment. Capital must connect with manufactur-
ing. Procurement must connect with capability
development. National institutions, private
enterprises, academia, investors, and end users
must operate not as isolated actors but as com-
ponents of a larger strategic system. The
strength of this system will increasingly deter-
mine India's ability to compete, adapt, and lead
in an increasingly dynamic space environment.

This transition carries significance far beyond
the space sector itself. As communications, nav-
igation, intelligence, disaster response, digital
infrastructure, and military operations become
increasingly dependent upon space-enabled
capabilities, the resilience of the broader nation-
al ecosystem becomes a matter of strategic
importance. The ability to innovate continu-
ously, manufacture at scale, secure supply
chains, attract capital, and regenerate capability
under pressure will become defining attributes
of national competitiveness.

The next phase of India's space journey will
therefore be shaped not only by what is
launched into orbit, but by what is built on the
ground. The countries that emerge as enduring
space powers will not necessarily be those that
achieve the most spectacular technological mile-
stones. They will be those that create the institu-
tions, industries, partnerships, and ecosystems
capable of sustaining progress across decades of
technological change and geopolitical competi-
tion.

India has already demonstrated its ability to
create capability. The defining challenge of the
next decade is to transform that capability into
sustained capacity. Achieving this transition will
not only strengthen India's strategic autonomy
and economic competitiveness, but also posi-
tion the country as one of the principal archi-
tects of the next era of global space develop-
ment.
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The next phase of India's space journey will
require a transition from project-based execu-
tion to industrial-scale production. Future mili-
tary and commercial architectures will depend
on satellite constellations, advanced electronics,
secure communications systems, space—based
intelligence platforms, and responsive launch
capabilities operating at a scale far beyond tradi-
tional programmes. Building a national produc-
tion base capable of manufacturing, integrating,
testing, and deploying these systems rapidly and
repeatedly will be essential. The strategic objec-
tive should not simply be technological self-reli-
ance, but the ability to sustain capability genera-
tion at scale.

India's growing innovation ecosystem has
demonstrated significant technological potential
across space, defence, digital technologies, and
advanced manufacturing. The next challenge lies
in shortening the journey from research to oper-
ational capability. Greater integration between
academia, startups, industry, defence users, and
national institutions will be required to ensure
that promising technologies are rapidly tested,
validated, adopted, and scaled. Future competi-
tiveness will increasingly depend on the speed at
which ideas are translated into deployable capa-
bility.

As geopolitical competition intensifies and tech-
nology ecosystems become increasingly frag-
mented, resilient supply chains will emerge as a
critical component of national security. Semi-
conductors, advanced materials, sensors,
propulsion systems, electronics, and strategic
components will form the backbone of future
space architectures. Developing trusted and
diversified supply chains, while reducing vulner-

abilities in critical areas, will be central to

sustaining long-term industrial resilience.space
activity.

The growth of India's defence-space ecosystem
will require financing mechanisms aligned with
the long development cycles and capital intensi-
ty of strategic technologies. Traditional venture
capital models alone are unlikely to support the
scale of investment required for advanced manu-
facturing, infrastructure development, deep
technology innovation, and capability matura-
tion. The coming decade will require a broader
ecosystem of patient capital, institutional invest-
ment, strategic funding mechanisms, and pub-
lic-private financing models capable of support-
ing long-term industrial growth.

The distinction between civilian, commercial,
and military space capabilities is becoming

blurred.

networks, Earth observation systems, launch

increasingly Communications
services, geospatial analytics, and digital infra-
structure are now supporting both economic
and security objectives simultaneously. Future
resilience will depend on the ability to integrate
these domains within a common ecosystem.
Strengthening collaboration among government
defence establishments,
academia, and commercial operators will be

agencies, industry,
essential to building a responsive and adaptive
space architecture.

The future strategic environment will place
greater emphasis on resilience, adaptability, and
capability regeneration. Space architectures will
need to withstand disruption, recover rapidly,
and evolve continuously in response to emerg-
ing threats and technological change.

84 | SPACE, STRATEGY & THE FUTURE WORLD ORDER



“ B i

TR i b

- PERSISTENT SPACE CAPABILITY, LAUNCH

AGILITY AND MISSION SUSTAINMENT

For much of the Space Age,
national prestige and strategic
relevance were measured by access
to space. The ability to launch
satellites, place payloads into
orbit, and demonstrate technolog-
ical competence defined a coun-
try's position within the global
space hierarchy. Space
programmes  were  evaluated
through  missions  completed,

M launch vehicles developed, and

scientific milestones achieved.
Access was the primary objective

Y because access itself was scarce.

' 'That era is rapidly coming to an

end. The contemporary strategic
environment is characterized not
by scarcity of access, but by the
proliferation of capability. More

. countries, companies, and institu-

tions now possess the ability to

- operate in space than at any point
~ in history. Thousands of satellites

are being deployed across multiple

| orbital regimes. Commercial con-
i stellations are transforming com-

munications and Earth observa-
tion.  Military  organizations
increasingly =~ depend  upon

~ space-based services for intelli-
. gence, surveillance, targeting, nav-

igation, communications, and
operational planning. As space
becomes embedded within the

_ foundations of modern economic
' and security architectures, a new

strategic question is emerging.
The challenge is no longer how to
reach space. The challenge is how
to remain effective in space.

This distinction is more significant
than it appears. Space systems
were  traditionally  designed
around periodic  observations,
limited coverage, and relatively
static operating concepts. Modern
military  operations, however,
require continuous awareness,
real-time information, rapid deci-
sion-making, and uninterrupted
access to critical services. The shift
from  episodic  support to
persistent support is fundamental-
ly transforming how space archi-
tectures are designed, operated,
and sustained.

At the same time, the space
domain itself is becoming increas-
ingly contested. The proliferation
of satellites, the emergence of
counter-space capabilities, grow-
ing dependence on orbital infra-
structure, and the integration of
space into military operations
have collectively elevated the
importance of resilience. Space
systems must now be designed not
only for performance but also for
survivability, redundancy, adapt-
ability, and rapid recovery.
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The history of military space oper-
ations has largely been a history of
intermittent observation. Tradi-
tional intelligence, surveillance,
and reconnaissance (ISR) architec-
tures were designed around peri-
odic coverage, where satellites
passed over areas of interest at
predetermined  intervals  and
collected information that was
subsequently processed, analysed,
and disseminated. While such
systems provided valuable strategic
intelligence, they were often con-
strained by revisit rates, data laten-
cy, and the inability to maintain
continuous visibility over dynamic
operational environments.

Modern warfare is increasingly
exposing the limitations of this
approach.Military operations now
unfold across compressed time-
lines and multiple domains simul-
taneously. Force mobilizations,
missile launches, electronic emis-
sions, maritime movements, drone
operations, and logistical activities
can evolve within minutes rather
than days. The value of intelli-
gence is therefore determined not
only by accuracy, but by timeli-
ness. Information that arrives after
an event has occurred may be
useful for analysis, but it is often
less useful for decision-making,.

This reality is driving a fundamen-
tal shift from episodic ISR to
persistent battlespace awareness.
Persistent awareness seeks to create

a continuously updated under-
standing of operational environ-
ments by integrating multiple
sensors, orbital layers, and data
sources into a single intelligence
architecture. Rather than relying
on isolated observations, the
objective is to maintain an unin-
terrupted picture of activities
across land, maritime, air, cyber,
and space domains. The goal is not
merely surveillance; it is decision
superiority.

For decades, ISR capability was
often associated with individual
platforms. A satellite collected
imagery. A radar tracked move-
ment. A signals intelligence
payload intercepted communica-
tions. Each platform contributed a
specific layer of information.

The future architecture is funda-
mentally  different.Increasingly,
intelligence will be generated
through constellations rather than
individual satellites. Hundreds of
sensors operating across multiple
orbital regimes will function as an
integrated network capable of con-
tinuously observing, correlating,
and analysing activity. Informa-
tion will no longer be derived from
a single source but from the fusion
of multiple sources operating
simultaneously.

This transition mirrors develop-
ments occurring in other military
domains. Modern combat systems
increasingly rely on networks
rather than platforms, ecosystems
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systems increasingly rely on networks rather
than platforms, ecosystems rather than assets,
and information superiority rather than numeri-
cal superiority. Space architectures are evolving
along the same trajectory.

No single orbital regime can independently
provide the persistence, resolution, survivability,
and responsiveness required by modern military
operations. Low Earth Orbit offers high-resolu-
tion observations and rapid revisit rates but
limited dwell
provide continuous coverage over broad areas

time. Geostationary systems
but lack the resolution required for tactical
applications. Medium Earth Orbit and highly
elliptical orbits offer additional advantages that
complement these capabilities.

The future therefore lies in multi-orbit architec-
tures. Such architectures combine the strengths
of different orbital layers to create a persistent
intelligence ecosystem. Low Earth Orbit con-
stellations provide detailed tactical awareness.
Medium Earth Orbit systems support broader
surveillance and data fusion. Geostationary plat-
forms contribute strategic monitoring, commu-
nications, and early warning capabilities.
Together, these layers form a resilient and inter-
connected architecture capable of supporting
operations across multiple levels of warfare.

The significance of this approach extends
beyond surveillance. Multi-orbit integration
enables continuity. If one layer is degraded,
disrupted, or unavailable, others can compen-
sate. Persistence is achieved not through a single
asset, but through the collective resilience of the
architecture.

The expansion of sensing capabilities is generat-
ing an unprecedented volume of data. Modern
constellations can collect imagery, signals,
telemetry, weather information, and environ-
mental observations at a scale far beyond the
capacity of traditional analytical methods. The
challenge is no longer data collection. The chal-
lenge is extracting meaning from data quickly
enough to influence decisions.

Consequently, the centre of gravity in future ISR
architectures is shifting from sensors to analyt-
ics. Advanced analytics systems are increasingly
capable of identifying patterns, detecting anom-
alies, tracking behavioural changes, and correlat-
ing information across multiple sources. Instead
of simply observing events, they help explain
what those events mean and what they may indi-
cate about future activity.

This transformation is particularly important for
military applications. Heat signatures may reveal
force mobilization. Signals intelligence may
indicate changes in operational posture. Repeat-
ed movement patterns may suggest preparation
for specific actions. The ability to connect these
indicators into coherent assessments significant-
ly enhances situational awareness.
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Artificial intelligence is accelerating this trans-
formation further. Emerging Al systems are
beginning to fuse optical imagery, synthetic
aperture radar data, signals intelligence, geospa-
tial information, and operational doctrine into
integrated analytical frameworks. Such systems
can identify targets, monitor activity, detect
changes, and generate assessments at speeds
impossible through manual analysis alone.

The strategic significance of this capability lies in
its impact on decision cycles. Future conflicts are
likely to be characterized by intense competition
between sensing, analysis, decision-making, and
action. The side capable of moving through this
cycle faster gains a significant operational advan-
tage. Al-enabled analytics therefore become
more than an efficiency tool; they become a
force multiplier.

Persistent awareness is ultimately about reducing
uncertainty. It seeks to transform fragmented
observations into continuous understanding
and convert information into actionable insight.
In an era where military effectiveness increasing-
ly depends on speed, precision, and awareness,
the ability to maintain persistent visibility across
the battlespace may prove as decisive as tradi-
tional measures of military strength.

The challenge, however, is that awareness alone
does not guarantee resilience. Even the most
sophisticated intelligence architecture remains
vulnerable if it cannot withstand disruption,
degradation, or loss. The next stage in the evolu-
tion of space capability therefore involves build-
ing systems designed not only to observe contin-
uously, but to endure continuously.

Analytics, Edge Computing and Machine-Speed
Decision Making

The value of persistent awareness ultimately
depends on the ability to transform information
into action. Modern space architectures are gen-
erating unprecedented volumes of data through
optical sensors, synthetic aperture radar systems,
electronic intelligence payloads, weather satel-
lites, navigation networks, and communications
constellations. Yet the strategic advantage does
not lie in the possession of data itself. It lies in
the ability to interpret, prioritize, and act upon
that data before an adversary can do the same.

This reality is driving a fundamental shift in the
nature of space operations. The traditional
model relied heavily on human analysts process-
ing information after collection, often through
multiple layers of review and dissemination.
Such approaches were effective when data
volumes were manageable and operational time-
lines were measured in hours or days. Future
operational environments, however, will be
defined by decision cycles measured in minutes
or seconds. Human-centric analytical models are
increasingly unable to keep pace with the scale
and speed of modern information flows.

The consequence is the emergence of autono-
mous space operations, where artificial intelli-
gence, machine learning, edge computing, and
advanced analytics become integral components
of operational architectures rather than supple-
mentary tools.
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Historically, ISR systems were designed to
answer the question: What is happening?

The next generation of systems must answer a
more complex set of questions:

e Why is it happening?
e What is likely to happen next?
should be considered in

e What actions
response?

This evolution marks the transition from infor-
mation gathering to decision intelligence.
Modern analytical architectures are increasingly
capable of integrating multiple data streams
simultaneously. Optical imagery can be fused
with radar observations, electronic emissions,
weather patterns, terrain data, maritime traffic
information, and historical behavioural models.
The resulting intelligence picture is significantly
richer than what any individual sensor can
provide.

The strategic advantage of such integration is not
simply improved awareness. It is the ability to
identify weak signals, detect emerging patterns,
and generate predictive insights before events
fully materialize. In many cases, the greatest
value of intelligence lies not in describing events
after they occur but in anticipating them before
they unfold.

The emergence of large-scale Al models is creat-
ing new possibilities for space operations. Just as
foundation models have transformed language
processing  and
approaches are beginning to influence geospatial

computer vision, similar

intelligence and space analytics.

Future analytical systems may be capable off
ingesting enormous volumes of multi-source
data and creating continuously evolving repre-
sentations of operational environments. These
systems will not simply identify objects or classi-
fy imagery. They will develop contextual under-
standing of activities, relationships, behaviours,
and anomalies across entire theatres of operation

A maritime surveillance system, for example,
may no longer focus solely on identifying vessels.
Instead, it may analyse behavioural patterns,
shipping routes, communication activity, weath-
er conditions, and historical movement data to
identify suspicious behaviour automatically.

border

correlate imagery, terrain analysis, infrastructure

Similarly, monitoring systems may
development, transportation activity, and elec-
tronic emissions to generate assessments regard—

ing evolving operational conditions.

The implications extend far beyond surveillance.
As analytical models become increasingly sophis-
ticated, they will support planning, resource allo-
cation, threat assessment, and mission manage-
ment functions across multiple domains simulta-
neously.

A second transformation involves where analysis
occurs. Traditional architectures often required
raw data to be transmitted to centralized process-
ing facilities before analysis could begin. While
effective for many applications, this approach
introduces latency and increases dependence on
communications infrastructure. Future architec-
tures are increasingly moving intelligence closer
to the sensor itself.

The strategic implications are substantial. In con-
tested environments where communications may
be disrupted or degraded, distributed intelli-
gence architectures provide greater resilience.
Satellites become more than sensing platforms;
they become intelligent nodes within a larger

operational network.
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Throughout
competitive advantage has often
been linked to the speed of deci-
The ability to

observe, orient, decide, and act

military  history,

sion-making.

faster than an adversary has
repeatedly proven decisive in con-
flict.

Space-enabled intelligence is now
becoming a central component of
this dynamic.

Artificial intelligence, predictive
and
systems are dramatically reducing

analytics, autonomous
the time required to move from
observation to action. Activities
that once required teams of
analysts working over extended
periods
performed in near real time. This
compression of decision cycles

can increasingly be

enhances responsiveness,
improves situational awareness,
and enables more effective opera-

tional planning.

The strategic significance of this
trend extends beyond efficiency.
Faster
opportunities to shape events
rather than simply react to them.
They allow military and civilian

decision cycles create

decision-makers to operate proac-
tively rather than defensively.

However, speed alone does not
guarantee success. lhe ability to
process information rapidly must
be accompanied by architectures
capable of surviving disruption
and maintaining continuity under

stress. As  dependence  on

space-enabled  services  grows,
resilience becomes as important as
intelligence itself. The future of
space operations will therefore
depend not only on awareness
and analytics, but also on the abil-
ity to sustain those capabilities in
contested and uncertain environ-

ments.

The history of space systems has
traditionally been defined by scar-
city. Satellites were expensive,
technologically  complex, and
limited Individual
assets often performed critical

in number.

functions, creating architectures
heavily dependent on a relatively
small number of platforms. While
these systems delivered impressive
capabilities, they also created
vulnerabilities. The loss or degra-
dation of a single satellite could
have significant operational con-
sequences.

The emerging space environment
is driving a fundamental rethink-
ing of this model. As military
operations, systems,
and critical infrastructure become
upon
space-enabled services, resilience

economic
increasingly ~ dependent

is becoming a central design
requirement. The challenge is no
longer simply how to deploy capa-
bility into orbit. The challenge is
how to ensure that capability
remains available despite techni-
cal failures, environmental

hazards, operational disruptions,
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Throughout military history, com-
petitive advantage has often been
linked to the speed of deci-
The ability to

observe, orient, decide, and act

sion-making.

faster than an adversary has repeat-
edly proven decisive in conflict.

Space-enabled intelligence is now
becoming a central component of
this dynamic.

Artificial intelligence, predictive

and

systems are dramatically reducing

analytics, autonomous

| the time required to move from

observation to action. Activities
that of
analysts working over extended
periods
performed in near real time. This
compression of decision cycles

once required teams

can increasingly be

enhances responsiveness, improves
situational awareness, and enables
more effective operational plan-
ning.

The strategic significance of this
trend extends beyond efliciency.

| Faster decision cycles create oppor-

tunities to shape events rather than

| simply react to them. They allow

and  civilian  deci-
sion-makers to operate proactively

rather than defensively.

However, speed alone does not

.| guarantee success. The ability to

process information rapidly must
be accompanied by architectures
capable of surviving disruption
and maintaining continuity under

- | stress. As dependence on space-en-
‘| abled services grows, resilience

becomes as important as intelli-
gence itself. The future of space
operations will therefore depend
not only on awareness and analyt-
ics, but also on the ability to
sustain those capabilities in con-
tested and uncertain environ-
ments.

The history of space systems has
traditionally been defined by scar-
city. Satellites were expensive,
technologically  complex, and
limited Individual
assets often performed critical

in number.

functions, creating architectures
heavily dependent on a relatively
small number of platforms. While
these systems delivered impressive
they
vulnerabilities. The loss or degra-

capabilities, also created
dation of a single satellite could
have significant operational conse-

quences.

The emerging space environment
is driving a fundamental rethink-
ing of this model. As military oper-
and
become

upon
space-enabled services, resilience is

ations, economic systems,

critical  infrastructure

increasingly ~ dependent

becoming a central design require-
ment. The challenge is no longer
simply how to deploy capability
into orbit. The challenge is how to
ensure that capability remains
available despite technical failures,
environmental hazards, operation-
al disruptions, or deliberate inter-
ference.
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Traditional resilience strategies focused primari-
ly on protection. The objective was to prevent
failure. The emerging environment demands a
different approach. No system can be guaran-
teed complete protection against technical
failure, orbital congestion, cyber intrusion, or
evolving threats. Consequently,
increasingly depends upon the ability to restore
capability rapidly when disruption occurs.

resilience

This introduces the concept of reconstitution.
Reconstitution refers to the ability to replace,
augment, or regenerate space capability within
operationally relevant timelines. It transforms
resilience from a passive concept into an active
capability. The focus shifts from preventing all
disruption to ensuring rapid recovery after
disruption.

For military planners, this distinction is critical.
Future conflicts may involve efforts to degrade
communications networks, surveillance archi-
tectures, navigation systems, or data infrastruc-
ture.

Mission sustainment begins long before a satel-
lite is launched. It begins during architecture
design. Future systems must be designed with
continuity as a foundational requirement rather
than an afterthought. Redundancy, interopera-
bility, modularity, distributed operations, and
flexible deployment models must be embedded
into system architectures from the outset.

This represents a departure from traditional
thinking. Instead of optimizing solely for perfor-
mance, future architectures must optimize for
endurance. They must be capable of operating
through uncertainty, adapting to changing
circumstances, and recovering from disruption
without catastrophic loss of functionality.

For India, this principle carries growing impor-
tance. As national dependence on space-enabled
capabilities expands across defence, communica-

tions, maritime awareness, disaster manage-
ment, and digital infrastructure, the conse-
quences of disruption become increasingly
significant. Building resilient architectures is
therefore not merely a technical challenge; it is a
strategic necessity.

The future of space power will depend not only
on the sophistication of individual systems but
on the resilience of the broader architecture that
supports them. Awareness creates understand-
ing. Analytics enable decisions.
ensures continuity.

Resilience

The next challenge is restoring and expanding
capability at operational speed. This requires a
new approach to access itself—one based not on
periodic launches, but on the ability to place
capabilities into orbit whenever strategic condi-
tions demand. Responsive launch therefore
becomes the next critical pillar of mission readi-
ness and sustainment.

For most of the Space Age, launch was viewed as
a discrete event. Satellites were developed over
many years, launch campaigns were planned
months in advance, and missions were designed
around long development cycles. This approach
reflected a strategic environment in which space
systems were relatively scarce, operational
requirements evolved slowly, and the primary
objective was achieving reliable access to orbit.

The demands of the emerging strategic environ-
ment are fundamentally different. Modern mili-
tary operations increasingly require flexibility,
adaptability, and responsiveness. Space architec-
tures are becoming larger, more distributed, and
more deeply integrated into operational plan-
ning.
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The In-Space Logistics Revo-

lution

* Servicing, Refuelling and
Orbital Sustainment

The first six decades of the Space
Age were largely defined by a
simple operational model. Satel-
lites were launched, performed
their intended missions, and
eventually  ceased  operations
when fuel was exhausted, systems
degraded, or mission require-
ments changed. Once deployed,
space assets were generally treated
as fixed and finite resources. Their
lifespan was determined largely by

| design limitations rather than

operational choices.

That model is beginning to

| change. A new generation of tech-

nologies is transforming how
nations think about spacecraft
operations, management,
and mission sustainment. Orbital
servicing, refuelling, inspection,
repair, relocation, and autono-
mous proximity operations are
creating the foundations of what
may eventually become a fully
in-space  logistics
ecosystem. The implications of

asset

| this transition are comparable to

the

emergence of logistics
networks in aviation, maritime
trade, and terrestrial transporta-
tion. Space is gradually evolving

| from an environment where assets

are deployed and abandoned into
an environment where assets can
be maintained, upgraded, and
sustained.

The Emergence of Orbital
Logistics

Every mature transportation
system relies upon logistics.

Ships require ports. Alircraft
require maintenance facilities.
Military forces require supply
chains. Space systems have histor-
ically operated without equivalent
support structures. As a result,
satellites were often designed with
significant redundancy and con-
servative operational assumptions
because intervention after launch
largely impossible.Orbital
servicing changes this equation.

was

The ability to inspect, repair,
reposition, or refuel satellites
introduces flexibility that has
rarely existed in space operations.
Assets can remain operational
longer. Failures can potentially be
mitigated. Mission profiles can
evolve after deployment. The
operational life of critical infra-
structure can be extended signifi-
cantly.

The strategic significance of these
capabilities extends far beyond
cost savings. They introduce an
entirely new layer of resilience
into space architectures.
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At the centre of this transformation lies one of
the most important technological developments
in future space operations: docking.

The ability of spacecraft to approach, rendez-
vous, and physically connect with one another
creates the foundation upon which many future
capabilities will depend. Refuelling, servicing,
assembly, repair, transportation, and orbital
mobility all require reliable docking technolo-
gies.

Historically, docking was associated primarily
with human spaceflight and space stations.
Future applications are likely to be far broader.
Commercial satellites, military platforms, servic-
ing vehicles, orbital depots, and future infra-
structure nodes may all rely upon docking capa-
bilities as a routine operational function.

As the number of satellites in orbit continues to
grow, docking may become one of the founda-
tional technologies that enables sustainable
long-term operations in space.

Public discussions often associate orbital servic-
ing with refuelling. While fuel replenishment
remains important, the future scope of in-space
servicing is considerably broader.

Emerging concepts include component replace-
ment, software updates, sensor upgrades, debris
inspection, orbit adjustments, and life-extension
services that allow satellites to remain operation-
al long after their original design life. In effect,
satellites may increasingly evolve from dispos-
able assets into maintainable infrastructure.

This shift has significant implications for both
commercial and military operators. Critical
systems can be sustained longer. Investments can
be protected. Operational flexibility can be
enhanced. Most importantly, mission continuity
can be preserved without requiring immediate

replacement.

A second dimension of orbital sustainment
involves mobility.

Future space architectures are unlikely to remain
static. Satellites may need to change positions,
support evolving missions, respond to opera-
tional requirements, or integrate with new
systems. Orbital mobility enables such flexibility
by allowing spacecraft to manoeuvre more
efficiently and adapt to changing circumstances.

In strategic terms, mobility enhances resilience.
Assets that can be repositioned are often more
difficult to predict, target, or constrain. Mobility
also supports the development of distributed
architectures in which capabilities can be recon-
figured dynamically rather than remaining fixed
throughout their operational life.
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The first era of the Space Age was defined by
access. The strategic challenge was reaching
orbit. Nations competed to develop launch vehi-
cles, deploy satellites, and demonstrate techno-
logical capability. Success was measured by pres

ence in space.

The second era focused on capability. Commu-
nications networks, navigation systems, Earth
observation constellations, and military space
assets became essential components of national
power. 'The objective was no longer merely
access, but the effective utilization of space for
economic, scientific, and strategic purposes.

A third era is now emerging.

As space becomes increasingly integrated into
military  operations, infrastructure,
economic activity, and geopolitical competition,
the defining challenge is shifting once again.
Future success will depend not simply on access
or capability, but on persistence. Nations must
be able to maintain awareness, sustain opera-
tions, absorb disruption, restore capability, and
adapt continuously within a dynamic and con-
tested environment.

critical

This transformation is reshaping every aspect of
space architecture. Intelligence systems are
evolving from periodic observation to continu-
ous awareness. Analytics are moving from
human-centred processing to machine-assisted
decision-making. Space resilience is shifting
from platform protection to architectural redun-
dancy and rapid reconstitution. Launch systems
are transitioning from scheduled operations to
responsive capability deployment. Satellites
themselves are evolving from finite assets into
maintainable infrastructure supported by orbital
servicing and logistics.

Taken together, these developments point
toward a fundamental conclusion: space power
is increasingly becoming a function of continui-

ty.

The nations that emerge as leaders in the coming
decades will not necessarily be those possessing
the largest number of satellites or the most
ambitious individual missions. They will be
those capable of sustaining operational effective-
ness despite uncertainty, competition, disrup-
tion, and technological change. Their advantage
will derive from the ability to remain continu-
ously present, continuously aware, and continu-
ously capable.

For India, the significance of this transition is
profound. As the country expands its role in the
global space economy and deepens its depen-
dence on space-enabled capabilities, persistence
will become an essential requirement for both
national security and economic resilience. Build-
ing such persistence will require investments not
only in technology, but also in architecture,
institutions, industrial capacity,
launch readiness, and sustainment mechanisms.

analytics,

Ultimately, the future of space power will be
determined not by who reaches orbit first, but
by who can remain effective there the longest. In
the emerging era of continuous competition,
persistence becomes more than an operational
objective—it becomes the defining measure of
strategic success.
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India's future space capability must evolve
beyond individual satellites toward integrated,
multi-layered intelligence architectures capable
of delivering continuous awareness across terres-
trial, maritime, air, cyber, and space domains.
The objective should be the creation of a
persistent national sensing ecosystem that com-
bines optical, radar, electronic intelligence, navi-
gation, and communications capabilities across
multiple orbital regimes. Such architectures will
increasingly underpin military decision-making,
border management, maritime domain aware-
ness, disaster response, and strategic deterrence.

The strategic value of future space systems will
increasingly reside in analytics rather than collec-
tion alone. As data volumes continue to expand
exponentially, the ability to fuse information,
generate predictive insights, identify anomalies,
and support decision-making at operational
speed will become a critical national capability.
Investments in artificial intelligence, foundation
models, geospatial intelligence platforms, edge
computing, and autonomous analytics architec-
tures should therefore be viewed as strategic infra
structure rather than merely technological
enhancements.

Future resilience will depend upon diversity,
redundancy, and architectural depth. India
should progressively transition toward integrated
multi-orbit architectures that combine Low
Earth Orbit, Medium Earth Orbit, and Geosta-
tionary systems into a coherent operational
framework. Such architectures will enhance con-
tinuity of operations, improve survivability, and
reduce vulnerabilities associated with depen-
dence on isolated platforms or orbital layers.

The ability to launch rapidly in response to oper-
ational requirements will become a defining
characteristic of future space powers. Responsive
launch capability should therefore be treated as a
component of national readiness rather than
solely as a commercial service. Developing rapid
integration mechanisms, distributed launch
infrastructure, flexible mission architectures, and
operational launch readiness will significantly
strengthen India's ability to regenerate capability
during periods of crisis or disruption.

Orbital servicing, satellite life extension, autono-
mous rendezvous operations, refuelling technol-
ogies, and in-space logistics are likely to become
foundational elements of future space architec-
tures. Early investments in these capabilities can
position India at the forefront of an emerging
domain that will shape both commercial and
strategic space operations over the coming
decades. The transition from deploy-and-replace
models to maintain-and-sustain models will
become increasingly important as orbital infra-
structure grows in scale and complexity.

Historically, space planning focused primarily on
capability deployment. Future planning must
place equal emphasis on capability regeneration.
Reconstitution strategies, reserve capacity, con-
tingency architectures, launch readiness frame-
works, and industrial support mechanisms
should become integral components of national
space planning. The ability to restore capability
rapidly may ultimately prove as important as the
capability itself.
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 wildfires,

. consequences

The strategic discourse
surrounding space is often domi-
nated by military competition,
deterrence, counter-space systems,

~ and great-power rivalry. Yet for

most nations, the largest and most
immediate impact of space tech-

# nology is not on the battlefield—it
+ is within national borders.

Every year, governments face a
growing spectrum of non-tradi-
tional security challenges: floods,
cyclones, landslides,

industrial accidents, terrorism,

| narcotics trafficking, illegal migra-
- tion, infrastructure failures, pan-

demics, urban crowd disasters,

- and climate-induced emergencies.
- 'These threats may not resemble

conventional warfare, but their
equally
devastating. They can disrupt
economies, institu-
tions, damage critical infrastruc-
ture, displace populations, and
undermine public confidence in
the state.

The scale of these risks is increas-
ing rapidly. According to the UN
Ofhce for Disaster Risk Reduc-
tion, the world now experiences
nearly 400 major disasters annual-
ly, almost double the number
recorded two decades ago.
Climate-linked disasters alone

can be

overwhelm

.~ have caused more than US$3.6

facing cyclones, floods, landslides,
droughts, earthquakes, heatwaves,
glacial lake outburst floods, and
urban flooding simultaneously.

At the same time, internal security
challenges are becoming increas-
ingly complex. India's 15,000 km
land borders, 7,500 km coastline,
vast maritime zones, critical infra-
structure networks, and rapidly
urbanising population create a
security environment that cannot
be managed solely through man-
power-intensive approaches.
Traditional surveillance models
designed for the twentieth century
are struggling to cope with twen-
ty-first century challenges.

This reality is driving a fundamen-
tal shift in homeland security
thinking worldwide. The future of
internal security will increasingly
depend on persistent visibility,
predictive and
real-time situational awareness.

intelligence,

Space systems are uniquely posi-
tioned to provide all three.

The distinction between external
security and internal security is
becoming increasingly blurred. A
major flood can disrupt critical
infrastructure with consequences
comparable to a conventional
attack. A prolonged communica-

-
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The strategic discourse surrounding space is
often dominated by military competition, deter-
rence, counter-space systems, and great-power
rivalry. Yet for most nations, the largest and most
immediate impact of space technology is not on
the battlefield—it is within national borders.

Every year, governments face a growing spectrum
of non-traditional security challenges: floods,
wildfires, cyclones, landslides, industrial acci-
dents, terrorism, narcotics trafficking, illegal
migration, infrastructure failures, pandemics,
and climate-induced
emergencies. These threats may not resemble

urban crowd disasters,

conventional warfare, but their consequences can
be equally devastating. They can disrupt econo-
mies, overwhelm institutions, damage critical
infrastructure, displace populations, and under-
mine public confidence in the state.

The scale of these risks is increasing rapidly.
According to the UN Ofhice for Disaster Risk
Reduction, the world now experiences nearly
400 major disasters annually, almost double the
recorded  two
Climate-linked disasters alone have caused more
than US$3.6 trillion in economic losses since
2000. India is among the world's most disas-
ter-exposed nations, facing cyclones, floods,

number decades ago.

landslides, droughts, earthquakes, heatwaves,
glacial lake outburst floods, and urban flooding
simultaneously.

At the same time, internal security challenges are
becoming increasingly complex. India's 15,000
km land borders, 7,500 km coastline, vast mari-
time zones, critical infrastructure networks, and
rapidly urbanising population create a security
environment that cannot be managed solely
through manpower-intensive approaches. Tradi-
tional surveillance models designed for the twen-
tieth century are struggling to cope with twen-
ty-first century challenges.

This reality is driving a fundamental shift in
homeland security thinking worldwide. The
future of internal security will increasingly
depend on persistent visibility, predictive intelli-
gence, and real-time situational awareness. Space

systems are uniquely positioned to provide all
three.

The distinction between external security and
internal  security s
blurred. A major flood can disrupt critical infra-
structure with consequences comparable to a

becoming increasingly

conventional attack. A prolonged communica-
tions outage can affect emergency services, finan-
cial systems, and governance functions simulta-
neously.

A breakdown in situational awareness during 4
disaster can have consequences measured not
only in economic losses but also in human lives,
Security is therefore increasingly linked to resil-
ience—the ability of a nation to anticipate risks,
absorb shocks, and recover rapidly from disrup-
tion.

Space systems are emerging as one of the mos
powerful enablers of this resilience. Modern
satellites can monitor environmental conditions
across vast geographic areas, provide early warn-
ing of emerging hazards, support emergency
communications when terrestrial networks fail,
enable real-time situational awareness, track
infrastructure performance, and generate action-
able intelligence for decision-makers. Combined
with advances in artificial intelligence, cloud
computing, geospatial analytics, and digital
governance platforms, these capabilities are creat-
ing entirely new approaches to public safety and
homeland security.

The global trend is unmistakable. Countries are
increasingly integrating space technologies into
border security, law
enforcement, emergency communications, criti-

disaster management,
cal infrastructure protection, environmental
monitoring, and urban governance. Homeland
security is no longer viewed solely as a function
of manpower and physical infrastructure. It is
increasingly becoming a data-driven enterprisg
supported by persistent visibility and predictivg
intelligence.

For India, the significance of this transformation




Most governance systems remain rooted in static
geography. Administrative maps identify bound-
aries, ownership records establish legal control,
and infrastructure databases describe assets at a
particular point in time. Yet the physical world
changes continuously. Rivers alter their course.
Urban areas expand. New construction emerges.
Informal settlements develop. Infrastructure
deteriorates. Environmental conditions evolve.
Risk accumulates gradually until it becomes
visible through a crisis.

The challenge is that administrative systems often
struggle to keep pace with these changes. Digital
twins offer an alternative model. Instead of
describing territory periodically, they monitor
territory continuously. High-resolution satellite
imagery,
climate sensors, utility networks, traffic systems,

synthetic aperture radar systems,

and geospatial databases are integrated into a
living representation of the physical world. Deci-
sion-makers can therefore observe not only what
exists today but also how conditions are changing
over time.

The strategic implications are significant. Gov-
ernments gain the ability to identify vulnerabili-
ties before they become failures, monitor devel-
opment patterns before they create risks, and
detect anomalies before they escalate into emer-
gencies. The emphasis shifts from observation to
anticipation.

One of the most important developments emerg-
ing from geospatial intelligence is the transition
from descriptive governance to predictive gover-
nance. Historically, governments have focused on
understanding current conditions. Increasingly,
they seek to understand future conditions.

Advances in artificial intelligence and predictive
modelling are making this possible. Satellite

imagery can now be combined with hydrological
models, climate projections, infrastructure data-
bases, demographic information, and economic
indicators to simulate future scenarios. Govern-
ments can evaluate how floods may propagate
through urban areas, how heat stress may affect
public infrastructure, how traffic disruptions may
impact emergency response, or how population
growth may alter service requirements.

Several advanced economies are already moving
in this direction. Singapore's national digital
twin programme has demonstrated how geospa-
tial intelligence can support urban planning,
emergency management, transportation optimi-
and Similar
initiatives are emerging across Europe, the Gulf

zation, infrastructure resilience.
region, and East Asia. What began as a planning
tool is increasingly becoming a national deci-
sion-support capability.

The strategic value lies not in visualization, but in
foresight. The ability to identify risks before they
materialize fundamentally changes how govern-
ments allocate resources, prioritize investments,
and prepare for disruption.

The next frontier of homeland security is not
national-scale awareness. It is hyperlocal aware-
ness. Many of the most damaging events in
recent years have occurred at highly localized
scales. Urban floods affecting specific neighbour-
hoods, landslides triggered on individual slopes,
cloudbursts impacting isolated valleys, industrial
accidents concentrated within limited geograph-
ic areas, and infrastructure failures affecting criti-
cal nodes have all demonstrated that risk is
increasingly granular.

National-level monitoring often fails to capture
such complexity. Future resilience will therefore
depend upon the ability to understand territory
at much higher levels of resolution. Which
bridge faces the highest flood risk? Which power
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substation is most vulnerable to extreme heat?
Which transportation corridor becomes inacces-
sible first during a disaster? Which neighbour-
hood is likely to experience cascading infrastruc-
ture failures?

These are not questions that can be answered
through conventional administrative reporting.
They require integrated geospatial intelligence
supported by continuous monitoring and predic-
tive analytics.

The future of homeland security will increasingly
depend upon such capabilities because the most
consequential risks are no longer broad and
visible. They are localized, interconnected, and
often hidden until a crisis emerges.

Perhaps the most important implication of the
digital twin concept is that it transforms the state
itself. For much of modern history, governments
functioned through periodic decision cycles.
Reports were submitted monthly. Reviews
occurred quarterly. Surveys were conducted
annually. Strategic planning was based on infor-
mation that was often months old by the time

decisions were made.

Space-enabled geospatial intelligence is begin-
ning to change this model. For the first time,
governments are acquiring the ability to observe
territory continuously. Infrastructure perfor-
mobility

patterns, public safety indicators, and emerging

mance, environmental conditions,
risks can increasingly be monitored in near real
time. Decision-making becomes faster, more

informed, and more adaptive.

This may ultimately prove to be one of the most
important governance transformations of the
twenty-first century. Just as digital networks
transformed communications and the internet
transformed information access, geospatial intel-
ligence is transforming territorial awareness.

Nations that successfully integrate these capabili-
ties into governance systems will possess a signifi-
cant advantage in managing complexity, reduc-
ing vulnerability, and strengthening resilience.

In this emerging environment, satellites are no
longer simply tools for observation. They are
becoming the foundation of a new operating
system for the modern state. The future of home-
land security will depend not merely on protect-
ing territory, but on understanding territory with
a level of precision, continuity, and predictive
insight that was previously impossible.

For much of modern history, climate and securi-
ty were treated as separate policy domains.
Climate was viewed primarily as an environmen-
tal concern, while security was associated with
military threats, law enforcement challenges, and
geopolitical competition. Government institu-
tions reflected this separation. Environmental
agencies monitored weather and natural resourc-
es, while security agencies focused on territorial
integrity, public safety, and national defence.

That distinction is becoming increasingly diffi-
cult to sustain. Across the world, climate change
is emerging not simply as an environmental chal-
lenge but as a force multiplier capable of amplify-
ing existing vulnerabilities across infrastructure
systems, economic networks, population centres,
and governance institutions. The consequences
are no longer confined to environmental degra-
dation. They increasingly manifest as disruptions
to public services, displacement of populations,
resource competition, infrastructure failures, and
pressures on state capacity.

In this sense, climate change is evolving into one
of the most consequential homeland security
challenges of the twenty-first century. The strate-
gic significance of this transformation lies in the
fact that climate impacts are rarely isolated
They with

networks, power systems, communications infra-

events. interact transportation
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substation is most vulnerable to extreme heat?
Which transportation corridor becomes inacces-
sible first during a disaster? Which neighbour-
hood is likely to experience cascading infrastruc-
ture failures?

These are not questions that can be answered
through conventional administrative reporting.
They require integrated geospatial intelligence
supported by continuous monitoring and predic-
tive analytics.

The future of homeland security will increasingly
depend upon such capabilities because the most
consequential risks are no longer broad and
visible. They are localized, interconnected, and
often hidden until a crisis emerges.

Perhaps the most important implication of the
digital twin concept is that it transforms the state
itself. For much of modern history, governments
functioned through periodic decision cycles.
Reports were submitted monthly. Reviews
occurred quarterly. Surveys were conducted
annually. Strategic planning was based on infor-
mation that was often months old by the time
decisions were made.

Space-enabled geospatial intelligence is begin-
ning to change this model. For the first time,
governments are acquiring the ability to observe
territory  continuously. Infrastructure perfor-
mobility
patterns, public safety indicators, and emerging

mance, environmental conditions,
risks can increasingly be monitored in near real
time. Decision-making becomes faster, more

informed, and more adaptive.

This may ultimately prove to be one of the most
important governance transformations of the
twenty-first century. Just as digital networks
transformed communications and the internet
transformed information access, geospatial intel-
ligence is transforming territorial awareness.

Nations that successfully integrate these capabili-
ties into governance systems will possess a signifi-
cant advantage in managing complexity, reduc-
ing vulnerability, and strengthening resilience.
In this emerging environment, satellites are no
longer simply tools for observation. They are
becoming the foundation of a new operating
system for the modern state. The future of home-
land security will depend not merely on protect-
ing territory, but on understanding territory with
a level of precision, continuity, and predictive
insight that was previously impossible.

For much of modern history, climate and securi-
ty were treated as separate policy domains.
Climate was viewed primarily as an environmen-
tal concern, while security was associated with
military threats, law enforcement challenges, and
geopolitical competition. Government institu-
tions reflected this separation. Environmental
agencies monitored weather and natural resourc-
es, while security agencies focused on territorial
integrity, public safety, and national defence.

That distinction is becoming increasingly difh-
cult to sustain. Across the world, climate change
is emerging not simply as an environmental chal-
lenge but as a force multiplier capable of amplify-
ing existing vulnerabilities across infrastructure
systems, economic networks, population centres,
and governance institutions. The consequences
are no longer confined to environmental degra-
dation. They increasingly manifest as disruptions
to public services, displacement of populations,
resource competition, infrastructure failures, and
pressures on state capacity.

In this sense, climate change is evolving into one
of the most consequential homeland security
challenges of the twenty-first century. The strate-
gic significance of this transformation lies in the
fact that climate impacts are rarely isolated
They with

networks, power systems, communications infra-

events. interact transportation

101 | SPACE, STRATEGY & THE FUTURE WORLD ORDER



While the Himalayas represent one frontier of
climate risk, India's coastlines represent another.
More than 250 million people live within coastal
districts, while a substantial proportion of
activity, industrial
ports, logistics networks, and energy assets are

economic infrastructure,
concentrated near the coast. Rising sea levels,
erosion, and
therefore
creating a new category of security challenge.

intensifying cyclones, coastal

changing marine conditions are

Traditionally, coastlines were viewed primarily
through  the security.
Increasingly, they must also be viewed through

lens of maritime
the lens of climate resilience. Future disruptions
may not originate from hostile actors. They may
originate from storm surges damaging critical
infrastructure, flooding affecting transportation
networks, or environmental changes impacting
coastal livelihoods. These developments can
create secondary effects that influence migration,
economic stability, and public services.

Space-based monitoring systems are becoming
these risks. Satellite
observations support cyclone forecasting, coastal

central to managing

erosion assessment, maritime domain awareness,
and

monitoring. More importantly, they provide

infrastructure  planning, environmental
decision-makers with a long-term understanding
of how coastlines themselves are changing.

The traditional approach to climate adaptation
often focused on projects. Build a flood barrier.

Strengthen a road.
Upgrade a drainage system.

Such measures remain important, but they are
increasingly insufficient on their own. The scale
and complexity of emerging climate risks require
something broader: climate intelligence.

Climate intelligence refers to the continuous

environmental
geospatial
infrastructure data, and risk modelling into
decision-making

integration  of monitoring,

predictive analytics, intelligence,

processes. It enables
governments to identify vulnerabilities, evaluate
future scenarios, and prioritize investments based
on evolving risk landscapes rather than historical
assumptions.
In many respects, climate intelligence is
becoming as important to homeland security as
traditional intelligence is to national security. The
that risk most

effectively over the coming decades will not

countries manage climate
necessarily be those that spend the most on
recovery. They will be those that understand risk
earliest, anticipate change most accurately, and

adapt most intelligently.

For India, this represents one of the most
important strategic opportunities of the coming
decade. The integration of space technologies
into climate resilience planning offers the
possibility of moving beyond reactive disaster
management toward a model of anticipatory
governance. In an era where environmental
change is increasingly shaping economic and
social outcomes, such capabilities may prove

indispensable to national resilience.

Yet even the most sophisticated intelligence
systems become ineffective if communication
breaks down during a crisis. Understanding risk
is essential, but acting on that understanding
requires pillar  of]
homeland security therefore lies in ensuring that
communication survives when everything else

fails.

connectivity. 'The next
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Most discussions on emergency
communications focus on con-
nectivity. 'They examine band-
width, terminals,
networks, and technologies that
enable communication during
disasters. While these consider-
ations are important, they often
overlook a more fundamental
reality.

coverage,

Every major crisis is ultimately a
governance crisis. Natural disas-
ters, civil disturbances, infrastruc-
ture failures, terrorist incidents,
cyber attacks, and humanitarian
emergencies rarely become cata-
strophic  because governments
lack information. They become
catastrophic when governments
lose the ability to communicate,
coordinate, and direct response
efforts across multiple institutions
simultaneously.

The ability of the state to function
during disruption depends upon
the ability of decision-makers,
emergency responders, military

units, police forces, district
administrations,  infrastructure
operators, and public service

providers to remain connected.
Once communication collapses,
situational awareness deteriorates,
coordination slows, resource allo-
cation becomes inefficient, and

public confidence begins to erode.

The strategic value of space com-
munications therefore extends far
beyond connectivity. It lies in
preserving continuity of gover-
nance under conditions where

conventional systems fail.

Modern societies have become
deeply dependent upon terrestrial

communications infrastructure.
Mobile towers, fibre-optic
networks, data centres, power

systems, and internet exchanges
collectively form the backbone of
contemporary governance and
activity.  Yet these
systems are far more fragile than
commonly assumed.

economic

Recent crises across the world
have repeatedly demonstrated this
vulnerability. During major earth-
quakes, communication towers
are damaged or lose power. Floods
disrupt fibre-optic infrastructure.
Wildfires destroy transmission
corridors. Landslides sever con-
nectivity across entire regions.
Civil unrest can overwhelm
networks or render them inacces-
sible. Even relatively localized
disruptions can create informa-
tion blackouts affecting large pop-
ulations.

The challenge is not merely tech-
nological. Modern governance
increasingly relies on digital con-
nectivity for almost every func-
tion. Emergency response coordi-
nation, disaster management plat-
forms, health systems, transporta-
tion networks, law enforcement
databases, financial services, and
public communication mecha-
nisms all depend upon uninter-
rupted information flows.
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Historically, governments viewed
communications infrastructure primarily as a
utility. The emerging security environment
suggests a different perspective. Communications
increasingly function as strategic resilience

infrastructure.

The distinction is important. A road can be

damaged and repaired. A bridge can be rebuilt.

Power systems can often be restored

W

progressively. Communication failures, however,

have immediate system-wide consequences
W q

because they impair decision-making itself.
Without communication,
effectively assess conditions, deploy resources,

authorities cannot
coordinate agencies, or communicate with
affected populations.

Future homeland security architectures must
therefore prioritize communication continuity
with the same seriousness traditionally reserved
for physical infrastructure protection. This
principle is increasingly reflected in advanced
strategies
Governments are moving away from viewing

national  resilience worldwide.
satellite communications as backup systems and
toward treating them as integral components of

national continuity architectures.

The question is no longer whether satellites
should support emergency communications. The
question is whether emergency communications

should be

resilience from the outset.

designed around space-enabled

One of the most important developments in
satellite communications is the emergence of
multi-orbitarchitectures. Traditionally, emergen-
cy communications relied primarily on geosta-
tionary satellites. These systems provided reliable
coverage but often involved trade-offs relating to

latency, mobility, and operational flexibility.

The contemporary environment is increasingly
characterized by integration. Low Earth Orbit
constellations provide low-latency connectivity
and rapid deployment. Medium Earth Orbit
systems contribute broader regional coverage and
resilience. Geostationary satellites continue to
provide wide-area communications and strategic
continuity. Together, these architectures create a
layered communications ecosystem capable of
maintaining connectivity under a wide range of
operating conditions.

The significance of this shift extends beyond
technical Multi-orbit
reduce dependence on any single network archi-

performance. systems
tecture. They create redundancy, improve surviv-
ability, and enhance operational flexibility during
crises. More importantly, they enable govern-
ments to maintain communications even when
portions of the broader network environment
become degraded or unavailable.

109

In resilience planning, redundancy is often
viewed as a cost. In homeland security, redun-
dancy is increasingly becoming a necessity.

A second transformation is equally significant.
were

Historically, = emergency  operations
organized around fixed command centres.
Coordination occurred from dedicated facilities
connected to established infrastructure. This
model worked reasonably well when crises were
geographically contained and infrastructure

remained largely intact.

Future emergencies are likely to be different.
Extreme climate-induced
disasters, and complex emergencies increasingly

weather  events,
affect large geographic areas simultaneously.
Critical infrastructure may be damaged. Access
routes may become inaccessible. Populations
may be displaced rapidly. Under such conditions,
command and control systems must become far
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more mobile.

This is driving the emergence of deployable
communications architectures. Portable satellite
terminals, vehicle-mounted command systems,
rapidly deployable connectivity platforms, and
mobile operations centres are
authorities to  establish
networks wherever they are needed. The
objective is not merely restoring connectivity. It

enabling
communications

is enabling governance to move with the crisis.

This represents a subtle but important shift.
Traditionally, governments brought affected
populations back into functioning administrative
systems. Future resilience models increasingly
bring administrative capability directly to
affected populations.

The deeper lesson emerging from recent disasters,
conflicts, and crises is that resilience depends less
on preventing disruption and more on maintain-
ing functionality despite disruption.

No society can eliminate risk entirely.
Disasters will occur.

Infrastructure will fail.

Unexpected events will emerge.

The true measure of resilience lies in whether
institutions can continue functioning when such
disruptions occur. Space communications play a
unique role in this context because they operate
independently of many vulnerabilities affecting
terrestrial networks. They provide continuity
when conventional systems are damaged, degrad-
ed, or unavailable. More importantly, they enable
governments to maintain situational awareness,
preserve
responses, and communicate with citizens under

command  structures, coordinate

the most challenging conditions.

In an era where information has become as
important as physical infrastructure, communi-
cations resilience is increasingly becoming gover-
nance resilience. The future of homeland security
will therefore depend not only on the ability to
manage crises, but on the ability to remain con-
nected throughout them. Nations that preserve
connectivity preserve decision-making. Nations
that preserve decision-making preserve gover-
nance itself.

The next challenge extends beyond communica-
tion. Even when governments can see risks and
remain connected, they must still confront a
growing category of threats that operate across
vast geographies, exploit administrative blind
spots, and often remain invisible until significant
damage has already occurred. Addressing such
challenges requires persistent observation at
national scale a capability that is redefining the
future of internal security.

Traditional security thinking is heavily influ-
enced by the concept of borders. Threats are
often imagined as originating outside national
territory and moving inward. Military planning,
border management, and conventional security
architectures have therefore focused on detecting,
deterring, and responding to external actors.

The internal security environment of the twen-
ty-first century is fundamentally different. Many
of the most consequential threats confronting
modern states do not originate beyond borders.
They emerge within borders. They exploit geog-
raphy, governance gaps, infrastructure corridors,
environmental vulnerabilities, and the sheer
complexity of national territory. They rarely
appear as singular events. Instead, they manifest
as networks operating across multiple locations
simultaneously, often remaining undetected until
their cumulative impact becomes significant.
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One of the defining characteristics of contempo-
rary internal security their
networked nature. Unlike conventional threats,
which often possess clear geographic origins and

challenges is

identifiable actors, modern illicit activities oper-
ate through distributed ecosystems. Logistics
chains, financial transactions, transportation
networks, systems, and
geographic mobility are integrated into sophisti-

communications

cated operational structures capable of adapting
rapidly to enforcement actions.

Narcotics trafhcking provides a powerful exam-
ple. International assessments indicate that mari-
time routes have become one of the primary
channels for large-scale narcotics movement
globally. The Indian Ocean region is increasingly
emerging as a critical transit zone connecting
production centres, trafficking networks, and
consumer markets. These routes often extend
across multiple jurisdictions, involve legitimate
commercial activity as cover, and exploit the vast-
ness of maritime spaces to avoid detection.

The challenge is not simply tracking individual
shipments. It is identifying recurring patterns
across thousands of seemingly unrelated activi-
ties. Space-based monitoring is uniquely suited
to this task because it provides continuity. Unlike
traditional  patrol-based  systems,
observe the same areas repeatedly over extended

satellites

periods, allowing analysts to identify anomalies,
behavioural changes, and recurring trends that
would otherwise remain invisible.

A second challenge lies in understanding how
geography itself shapes criminal activity. Illegal
mining, timber smuggling, environmental crime,
unauthorized construction, resource theft, and
land encroachment often occur in remote regions
where state presence is limited. These activities
are frequently treated as isolated enforcement
issues. In reality, many form part of broader

economic ecosystems that generate substantial
financial flows while degrading environmental
and institutional resilience.

The global scale of environmental crime illus-
trates the significance of this challenge. Interna-
tional organizations estimate that environmental
crime now ranks among the world's largest illicit
economies, generating hundreds of billions of
dollars annually through activities such as illegal
logging, wildlife trafhcking, and

resource exploitation.

mining,

For India, the implications extend beyond envi-
ronmental protection. Illegal extraction activities
affect projects,
corridors, watershed systems, forest ecosystems,

infrastructure transportation
and local governance structures. They often
intersect with organized criminal networks and
exploit precisely those geographic areas where
monitoring remains difficult.

This is where space-based monitoring provides a
strategic advantage. Changes in land use, vegeta-
tion cover, excavation patterns, transportation
activity, and infrastructure development can be
detected over time. Rather than focusing solely
on individual violations, authorities gain the
ability to understand how entire illicit ecosystems
evolve geographically.

The rapid proliferation of unmanned systems is
introducing another dimension to internal secu-
rity. Historically, national surveillance architec-
tures focused primarily on the ground, the sea,
and higher-altitude airspace. The emergence of
affordable drones is creating an entirely new
operating environment.

Drones are increasingly being used for smug-
gling, reconnaissance, contraband delivery, illegal
surveillance, infrastructure monitoring, and a
growing range of illicit activities. Their low cost,
accessibility, and operational flexibility make
them attractive tools for both criminal and
non-state actors.
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The challenge is not simply detecting individual
drones. It is understanding the broader activity
patterns associated with their use.

Space-enabled monitoring, combined with
terrestrial sensors, geospatial analytics, and
Al-driven pattern recognition, can contribute to
identifying launch locations, recurring routes,
operational hotspots, and supporting infrastruc-
ture. This shifts the focus from intercepting indi-
vidual incidents to disrupting entire networks.

The traditional model of internal security relied
heavily on patrols, checkpoints, inspections, and
localized enforcement activities. These approach-
es remain essential, but they face growing limita-
tions in environments characterized by scale,
complexity, and rapidly evolving threats.

The future model increasingly revolves around
persistent visibility. Persistent visibility refers to
the ability to observe territory continuously
rather than intermittently. It enables authorities
to move beyond incident reporting and toward
pattern recognition. The objective is not simply
to know what happened. It is to understand what
is changing.

This capability is particularly valuable because
most internal security threats develop gradually.
Smuggling routes become established over time.
Ilegal expand  incrementally.
Resource theft follows predictable patterns. Envi-
ronmental degradation accumulates progressive-
ly. Early indicators often exist long before
enforcement agencies become aware of the prob-
lem. Space systems provide the continuity neces-
sary to identify these indicators.

settlements

The deeper significance of these developments
lies in their impact on decision-making. Histori-
cally, security agencies have been judged by how
effectively they respond to incidents. Increasing-
ly, success may be measured by the ability to
prevent incidents altogether.

This requires moving beyond surveillance toward
anticipation. The integration of Earth observa-
tion, geospatial intelligence, artificial intelli-
gence, and predictive analytics is creating condi-
tions in which authorities can identify emerging
risks before they fully materialize. Instead of
reacting to illegal activities after they have
become established, governments can intervene
during their formative stages.

The strategic advantage is substantial. States that
understand territorial patterns earlier can allocate
resources more effectively, target enforcement
more precisely, and reduce the costs associated
with prolonged intervention. Internal security
becomes less about managing consequences and
more about shaping outcomes.

The future of homeland security will therefore
depend not only on the ability to monitor terri-
tory, but on the ability to interpret the hidden
patterns operating within it. In an increasingly
complex security environment, the greatest
threats may not be those that are difficult to see.
They may be those that are visible every day but
remain insufficiently understood.

The next frontier extends even further. Beyond
security and risk management lies a more
profound transformation—the use of space-en-
abled intelligence not merely to protect society,
but to govern it more effectively. This evolution is
beginning to reshape how states manage land,
infrastructure, public assets, cities, and citizens
themselves.

106 | SPACE, STRATEGY & THE FUTURE WORLD ORDER




TR R MR B

For most of modern history,
governments have relied upon
administrative systems designed
for an analogue world. Land
records were maintained through
physical surveys. Infrastructure
inventories were updated periodi-
cally. Urban planning depended
on manual inspections. Public
assets were managed through frag-
mented databases. Decision-mak-
ing was often constrained by
incomplete information, delayed
reporting cycles, and limited
visibility across large geographic
areas.

These systems were sufficient
when economies moved slowly
and infrastructure  developed
incrementally. The twenty-first
century presents a fundamentally

different challenge.

Governments today are responsi-
ble for managing increasingly
complex  physical  systems:
expanding cities, transportation
corridors, energy networks, water
infrastructure, industrial zones,
logistics chains, digital infrastruc-
ture, environmental assets, and
public services that operate con-
tinuously across vast territories.
The scale, speed, and intercon-
nectedness of these systems are
exposing the limitations of tradi-
tional governance models. The
result is a growing realization that
space is no longer simply a strate-
gic capability. It is becoming
governance infrastructure. Just as
roads enabled mobility, electricity

enabled industrialization, and
telecommunications enabled con-
nectivity, geospatial intelligence is
increasingly enabling effective
governance.

Few governance challenges illus-
trate this transformation more
clearly than land management.
Land remains one of the most
valuable and contested resources
in any society. Infrastructure
development, industrial expan-
sion, urban growth, environmen-
tal protection, agricultural
productivity, taxation systems,
and property rights all depend
upon accurate understanding of

land.

Yet land administration systems
across much of the world contin-
ue to suffer from fragmentation,
outdated records, overlapping
claims, encroachments, and limit-
ed visibility into changing ground
realities.

I

ndia is no exception. Land-related
disputes account for a substantial
proportion of civil litigation and
frequently delay infrastructure
projects, industrial investments,
and public works. The economic
impact extends far beyond the
legal system. Delays in land acqui-
sition, disputes over ownership,
and uncertainty regarding bound-
aries often increase project costs
and slow national development.
Space-based  geospatial intelli-
gence is beginning to change this
equation. High-resolution imag-
ery, change detection analytics,
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digital cadastral integration, and geospatial veri-
fication systems can create continuously updated
records of physical territory. Instead of relying
exclusively on periodic surveys, governments can
increasingly ~ monitor  land-use  changes,
encroachments, unauthorized development, and
environmental degradation in near real time.

The strategic significance is not merely adminis-
trative efficiency. It is the creation of a trusted
territorial  baseline upon which economic
growth, infrastructure development, and public

policy can operate.

* Modern governments oversee millions of
physical assets.

* Roads.

* Railways.

e Power transmission networks.

*  Water systems.

* Government buildings.

e Ports.
* Airports.
e Schools.

* Hospitals.
¢ Telecommunications infrastructure.

Historically, these assets have been managed
through sector-specific systems that often oper-
ate independently of one another. The result is
fragmented visibility and uneven situational
awareness.

The emergence of geospatial governance offers a
different model. By integrating infrastructure
datasets with Earth observation systems, govern-
ments can create dynamic asset-management
architectures capable of monitoring conditions
continuously. Infrastructure health, maintenance
requirements, environmental exposure, opera-
tional performance, and emerging vulnerabilities
can be assessed through a common geographic
framework.

The implications for resilience are significant.
Instead of responding to failures after they occur,
governments gain the ability to identify vulnera-

bilities before disruption takes place. Mainte-
nance becomes predictive rather than reactive.
Resource allocation becomes data-driven rather
than assumption-driven. The state moves from
managing assets to managing asset intelligence.

The world's population crossed a historic thresh-
old in 2007 when more people began living in
cities than in rural areas. By 2050, nearly 70
percent of humanity is expected to reside in
urban areas.

India is experiencing this transformation at enor-
mous scale. Urban centres are becoming engines
of economic growth, innovation, and invest-
ment. At the same time, they are becoming
increasingly complex environments character-
ized by congestion, infrastructure stress, environ-
mental pressures, and rising service demands.

Traditional urban governance struggles to cope
with this complexity because cities change faster
than administrative systems can often track.

* Informal settlements emerge rapidly.

e Transportation patterns evolve continuously.

» Construction activity transforms neighbour-
hoods.

e Utility demand fluctuates dynamically.

* Environmental conditions shift seasonally.

e Space-enabled intelligence offers govern-
ments the ability to observe these changes
continuously.

Future smart cities will likely rely less on isolated
sensors and more on integrated geospatial oper-
ating systems capable of combining mobility
data, infrastructure information, environmental
monitoring, demographic trends, and service
delivery metrics into a unified urban intelligence
platform. The objective is not simply efhiciency.
It is creating cities capable of adapting to change
in real time.
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For much of modern history, homeland security
was built around response. Governments focused
on managing disasters, restoring services, and
recovering from disruptions after they occurred.
The emerging risk environment demands a

different approach.

Climate change, infrastructure stress, urban
complexity, environmental degradation, transna-
tional crime, and evolving public safety challeng-
es are creating risks that are increasingly inter-
connected and difficult to manage through reac-
tive systems alone. The strategic advantage of the
future will lie not in responding faster, but in
anticipating earlier.

S
pace technologies are central to this transition.
They provide governments with the ability to
observe territory continuously, identify emerging
vulnerabilities, maintain connectivity during
crises, and make decisions based on real-time
intelligence rather than delayed information. In
doing so, they are transforming homeland secu-
rity from an operational function into a predic-
tive capability.

More importantly, space is evolving beyond a
specialised technology domain to become a
foundational layer of governance. Disaster man-
agement, infrastructure resilience, public safety,
environmental monitoring, emergency commu-
nications, and territorial administration are all
becoming increasingly dependent on space-en-
abled intelligence and connectivity.

For India, the opportunity is clear. The integra-
tion of space, geospatial intelligence, digital
infrastructure, and governance systems can
create a new model of national resilience—one
that is proactive rather than reactive, predictive
rather than responsive, and capable of managing
complexity at national scale.

Ultimately, the future of homeland security will
not be determined solely by the ability to protect
territory. It will be determined by the ability to

understand territory continuously, anticipate
risks
through disruption. In that future, space will not

intelligently, and sustain governance

simply support resilience—it will help define it.
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The coming decade will witness a fundamental
shift in how nations approach homeland securi-
ty, civil defence, and public resilience. The most
effective governments will not necessarily be
those that possess the largest response forces or
the highest disaster-relief budgets. They will be
those capable of anticipating risk earlier, main-
taining situational awareness longer, coordinat-
ing action faster, and restoring normalcy more
rapidly. Space-enabled capabilities will increas-
ingly form the backbone of this transformation.

India's infrastructure footprint is expanding at
an unprecedented scale through highways,
railways, logistics corridors, ports, airports,
power networks, industrial zones, and digital
infrastructure. Managing these assets through
fragmented databases and periodic inspections
will become increasingly difficult. A long-term
strategic priority should be the creation of a con-
tinuously updated national geospatial infrastruc-
ture layer that provides decision-makers with
real-time visibility into the condition, utiliza-
tion, and vulnerability of critical national assets.
Such a capability would strengthen planning,
maintenance, and crisis

resilience, response

simultaneously.

Climate risks are becoming increasingly inter-
twined with national resilience. Floods, heat-
waves, glacial instability, coastal erosion, water
stress, and extreme weather events are no longer
isolated environmental concerns but factors
influencing economic activity, infrastructure
performance, public safety, and regional stability.
India should progressively integrate satellite

observations, climate models, hydrological intel-
ligence, and infrastructure risk assessments into a
unified climate-security architecture capable of
supporting long-term strategic planning.

Recent crises around the world have demonstrat-
ed that communication failures often become
force multipliers during emergencies. A resilient
homeland security architecture requires commu-
nications systems that remain operational even
when terrestrial infrastructure is damaged or
unavailable. Developing a nationwide frame-
work for emergency satellite communications,
deployable connectivity systems, and multi-orbit
communications resilience should become a
central pillar of civil defence planning

Many internal security challenges develop gradu-
ally before becoming visible to authorities. Illegal
mining, environmental crime, coastal infiltra-
tion, encroachment, trafficking networks, infra-
structure degradation, and emerging vulnerabili-
ties often exhibit detectable patterns long before
they become major problems. Future homeland
security frameworks should increasingly empha-
size persistent monitoring and predictive intelli-
gence rather than episodic observation and reac-
tive intervention.

Many internal security challenges develop gradu-
ally before becoming visible to authorities. Illegal
mining, environmental crime, coastal infiltra-
tion, encroachment, trafficking networks, infra-
structure degradation, and emerging vulnerabili-
ties often exhibit detectable patterns long before
they become major problems. Future homeland
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security frameworks should increasingly empha-
size persistent monitoring and predictive intelli-
gence rather than episodic observation and reac-
tive intervention.

Space-enabled intelligence should not remain
confined to specialist agencies. Its greatest value
emerges when integrated into governance
systems used by administrators, emergency
responders, infrastructure operators, urban plan-
ners, and public safety institutions. The next
decade should focus on embedding geospatial
intelligence into routine governance processes so
that it becomes part of everyday decision-making
rather than an exceptional capability used only
during crises.

Technology alone cannot create resilience. The
effective use of geospatial intelligence requires
skilled personnel capable of interpreting data,
integrating information, and translating insights
into operational decisions. India will require a
much larger cadre of geospatial analysts,
climate-risk specialists, emergency management
professionals, infrastructure intelligence experts,
and public-sector decision-makers trained to
operate within increasingly data-driven gover-
nance environments.

Perhaps the most important strategic shift will be
conceptual rather than technological. Space
systems should increasingly be viewed not as
isolated assets serving specific missions, but as
foundational infrastructure supporting gover-
nance, public safety, economic resilience, and
national security. Just as electricity, transporta-
tion networks, and telecommunications became

indispensable components of modern states,
space-enabled intelligence and connectivity are
becoming essential elements of national resil-
ience architecture.

This transition will define the next phase of
India's homeland security evolution. The objec-
tive is no longer merely to respond effectively
when crises occur. It is to build a nation capable
of anticipating disruption, maintaining continu-
ity, and adapting to an increasingly complex risk
environment.
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- GEOSPATIAL INTELLIGENCE, Al AND

DECISION SUPERIORITY

For much of the Information Age,
military modernization was driven
by a single objective: information
superiority. The assumption was
straightforward. The side possess-
ing more sensors, more intelli-
gence sources, more surveillance
platforms, and greater access to
information would enjoy a deci-
sive battlefield advantage. This
shaped

investments for over

military
three
decades, driving the proliferation

assumption

of satellites, airborne surveillance
systems,
electronic intelligence capabilities,
and  network-centric
architectures.

unmanned platforms,

warfare

The results have been extraordi-
nary. Modern militaries today
possess access to more information
than at any point in human histo-
ry. Hundreds of Earth observation
satellites continuously image the
planet. Unmanned systems gener-
ate persistent streams of video and
telemetry. Ground sensors moni-
tor vast areas in real time. Com-
networks
forces across multiple domains.

munications connect
Open-source intelligence, social
media activity, commercial imag-
ery, cyber intelligence, and elec-
tronic emissions contribute addi-
tional layers of information. The
battlespace has become saturated
with sensors.

Yet paradoxically, information
abundance has created a new
problem. The challenge confront-
ing modern militaries is no longer
information scarcity. It is informa-

tion overload.

Recent conflicts have demonstrat-
ed that commanders are increas-
ingly overwhelmed by the volume
of data available to them. Intelli-
gence
collect more information than

organizations  routinely

they can process, analyse, or
exploit. During the DEFSAT
discussion, one example highlight-
ed that intelligence organizations
often leave a substantial propor-
tion of collected imagery and
sensor data unanalysed simply
because human analysts cannot
keep pace with collection rates.
The consequence is a growing gap
between information collection
and decision-making.

This gap is becoming strategically
significant. Modern warfare s
increasingly defined by speed. The
side capable of detecting, under-
standing, and responding faster
gains a disproportionate advan-
tage. The OODA Loop—Ob-
serve, Orient, Decide, Act—re-
mains relevant, but advances in
artificial intelligence, automation,
and geospatial intelligence are
fundamentally compressing each
stage of the cycle. Future conflicts
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will not necessarily be won by those possessing
the most information. They will increasingly be
won by those capable of converting information
into decisions faster than their adversaries.

This is where geospatial intelligence and artificial
intelligence are emerging as transformative tech-
nologies. Historically, geospatial intelligence was
viewed primarily as a support function. Maps,
imagery interpretation, terrain analysis, and
reconnaissance products helped commanders
understand the physical battlespace. Today,
geospatial intelligence is evolving into some-
thing far more consequential. It is becoming the
integration layer through which information
from satellites, drones, sensors, communications
systems, cyber platforms, and intelligence
networks can be fused into a coherent operation-
al picture. In many respects, geospatial platforms
are becoming the operating systems of modern
warfare.

Artificial intelligence is accelerating this trans-
formation. Al is increasingly being used to
detect objects, identify patterns, update maps,
prioritize intelligence, generate alerts, recom-
mend courses of action, and support operational
planning. While human judgement remains
indispensable, Al is rapidly becoming a force
multiplier that enables military organizations to
process information at machine speed while

preserving human control over critical decisions.

For India, these developments carry profound
strategic implications. Future conflicts are likely
to involve contested electromagnetic environ-
ments, degraded communications, autonomous
systems, distributed operations, and unprece-
dented volumes of multi-domain data. Success
will depend not only on acquiring advanced
platforms but also on developing the ability to
integrate sensors, fuse intelligence, generate trust
in data, and support decision-making across the
entire force structure.

The future battlespace will therefore be shaped
by a new form of competition. Not competition
for information. Competition for decision supe-

riority.

For more than a century, military organizations
have largely been built around platforms.
Aircraft carriers projected naval power. Fighter
aircraft dominated air operations. Tanks shaped
land warfare. Strategic bombers, missile systems,
radar networks, and surveillance platforms each
performed specialized functions within relatively
structured force architectures. These platforms
capable,

sophisticated, and increasingly expensive.

became increasingly increasingly

The logic behind this approach was understand-
able. Superior platforms generated superior mili-
tary capability. However, the strategic environ-
ment is changing in ways that challenge this
assumption.

The emergence of precision-guided weapons,
long-range surveillance systems, commercial
satellite imagery, autonomous systems, and
ubiquitous
increased the vulnerability of large military

connectivity has  dramatically
assets. Platforms that once operated with relative
freedom can now be detected, tracked, targeted,
and engaged with increasing precision. At the
same time, the cost of building and sustaining
these platforms continues to rise, creating con-
cerns about affordability, survivability, and oper-
ational flexibility.

It was against this backdrop that DARPA intro-
duced the concept of Mosaic Warfare around
2017-2019, a framework that featured promi-
nently in the DEFSAT discussion. The central
idea was deceptively simple: rather than relying
on a small number of highly capable and highly
vulnerable platforms, future military capability
could be generated through large numbers of
smaller, distributed, interconnected systems that
could be assembled dynamically according to
operational requirements.
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One of the most significant implications of
Mosaic Warfare is the transition from kill chains
to kill webs. Traditional military operations are
often structured around linear processes. A
target is detected, identified, tracked, engaged,
and assessed through a sequence of intercon-
nected actions. These processes form what is
commonly known as a kill chain.

While effective, kill chains possess an inherent
vulnerability. If a critical link is disrupted, the
chain can fail. Communications may be inter-
rupted. A sensor may be destroyed. Targeting
data may become unavailable. A command
node may be degraded. The effectiveness of the
entire

system can be compromised.

Mosaic Warfare seeks to overcome this limita-
tion by replacing linear architectures with
networked architectures. Instead of a single path
connecting decision-makers, and
shooters, multiple pathways exist simultaneous-
ly. Sensors can support multiple weapon
systems. Communications routed
through alternative nodes. Intelligence can be
generated from multiple Deci-
sion-making can occur across distributed
networks.

SENsors,

can be

sources.

The result is a kill web rather than a kill chain.
In such architectures, the loss of individual
nodes reduces efficiency but does not necessarily
result in mission failure. The network adapts,
reroutes, and continues functioning despite
disruption.

The significance of this shift cannot be overstat-
ed. Future warfare is increasingly becoming a
contest between resilient networks rather than
individual platforms.

Recent conflicts have accelerated interest in
distributed operational concepts. The conflict in
Ukraine has demonstrated the power of inte-
grating commercial satellite imagery, drones,
electronic warfare systems, mobile communica-
tions, open-source intelligence, and precision
strike capabilities into highly adaptive opera-
tional networks. Small, inexpensive systems
have repeatedly generated effects disproportion-
ate to their cost. Tactical units have gained
access to intelligence capabilities previously
reserved for strategic headquarters. Commercial
technologies have increasingly become compo-
nents of military kill webs.

A similar trend is visible across maritime and
Indo-Pacific theatres. The proliferation of
autonomous surface vessels, unmanned aerial
distributed and
proliferated satellite constellations is reducing
dependence on a limited number of high-value
assets. Military planners increasingly recognize

systems, sensor networks,

that survivability may depend less on protecting
individual platforms and more on ensuring that
the overall network remains functional.

This has significant implications for force devel-
opment. The future military advantage may not
belong exclusively to the force possessing the
most advanced platforms. It may belong to the
force possessing the most adaptable architec-
ture.

The challenge, however, lies in making such
architectures function. A distributed force gen-
erates enormous volumes of information. Satel-
lites produce imagery. Drones generate video
feeds. Ground sensors report activity. Electronic
intelligence systems collect emissions. Human
intelligence contributes observations. Commu-
nications networks transmit status information
continuously.

Without integration, these data streams become
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The defining challenge of modern
military intelligence is no longer
collection. It is comprehension.
For decades, military organizations
invested heavily in overcoming
Satellites
were launched to expand surveil-

information  scarcity.

4 lance coverage. Airborne ISR plat-

forms were deployed to observe
hostile activity. Electronic intelli-
gence systems monitored adversary
Unmanned
systems extended reconnaissance

communications.

capabilities deep into contested
environments. The objective was
simple: collect more information
than the adversary.

Today, that objective has largely
been achieved. The contemporary
battlefield is saturated with
sensors. Military satellites generate
terabytes of imagery every day.
Synthetic Aperture Radar constel-
lations can observe targets regard-
less of weather or daylight condi-
tions. UAVs provide persistent
video feeds across operational
theatres. Ground sensors monitor
movement, emissions, and envi-
ronmental conditions. Naval plat-
forms generate maritime awareness
data continuously. Open-source
intelligence, social media activity,
cyber intelligence, and commercial
satellite imagery contribute addi-
tional layers of information.

The result is unprecedented visibil-
ity. Paradoxically, it is also creating
unprecedented  blindness.  'The
fundamental problem is that
collection capabilities are growing

faster than analytical capabilities.
Modern militaries  increasingly
possess the ability to collect enor-
mous quantities of data but often
struggle to convert that data into
actionable intelligence  within
operationally relevant timelines.
Intelligence organizations are find-
ing themselves overwhelmed not
by the absence of information, but
by its abundance. This is rapidly
emerging as one of the most
important strategic challenges in
defence planning.

Historically, intelligence opera-
tions were constrained by limited
collection opportunities. Analysts
competed for scarce imagery, limit-
ed assets, and
restricted  surveillance windows.

The challenge was obtaining infor-

reconnaissance

mation.

Today, the challenge is determin-
ing which information actually
matters. A modern operational
theatre may generate millions of
observations every day. Vehicles
move across road networks. Ships
alter course. Aircraft change flight
profiles. Communications systems

emit  signals.  Infrastructure
evolves. Personnel ~movements
occur  continuously.  Satellites,

drones, and sensors capture these
activities at extraordinary scale.

Yet only a fraction of these obser-
vations possess operational signifi-
cance. The strategic challenge lies
in distinguishing from
noise. This challenge is becoming
increasingly acute as proliferated

signal
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constellations expand. A decade
ago, military planners were con-
cerned about insufficient observa-
tion. Today, they are increasingly
concerned about excessive observa-
tion. Every additional
improves visibility while simulta-
neously  increasing  analytical
burden.

sensor

The result is what many intelli-

| gence professionals describe as the

collection-analysis gap: the widen-
ing disconnect between the

| volume of information collected

and the volume that can be mean-
ingfully exploited.

The emergence of persistent
surveillance architectures is accel-

| erating this trend. Traditional ISR

missions operated through period-
ic collection. Satellites revisited
targets at intervals. Reconnaissance
aircraft flew scheduled missions.
Intelligence updates occurred in
defined cycles. Analysts had time
to process information before the
next collection event.

Persistent surveillance changes this
dynamic entirely. Modern constel-
lations provide continuous moni-
toring across vast areas. Drone

.| swarms generate uninterrupted

video streams. Maritime tracking

" systems monitor vessel activity in

near real time. Electronic intelli-
gence  platforms
collect emissions data. Informa-
tion no longer arrives in batches. It
arrives continuously.

The implication is profound. Mili-
tary organizations are transitioning

continuously

from episodic intelligence environ-
ments to perpetual intelligence
environments. In such conditions,
traditional analytical workflows
become increasingly unsustain-
able. Human analysts simply
cannot review every image, moni-
tor every sensor feed, or assess
every anomaly manually. The
volume of information exceeds
human capacity.

The future therefore requires a
different approach

Artificial intelligence is often
described as an intelligence genera-
tor. Its more immediate role may
be far more practical. Al is becom-
ing an intelligence filter. The
primary value of Al lies not in
producing intelligence  inde-
pendently but in helping analysts
determine where to focus their
attention. Automated systems can
identify changes in imagery, detect
I E patterns,
recognize objects, classify activity,
prioritize alerts, and highlight

anomalies  requiring  human

movement

review.

This dramatically alters the intelli-
gence workflow. Instead of search-
ing for information manually,
analysts evaluate
information pre-selected by intelli-
gent systems. The role of the
human shifts from collector to
interpreter.

increasingly
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Military discussions often focus on accuracy.
Future conflicts may be equally influenced by
latency. An intelligence product that arrives six
hours late may be perfectly accurate and strategi-
cally irrelevant. A target may have moved. Con-
ditions may have changed. Opportunities may
have disappeared.

The challenge is therefore not simply generating
intelligence. It is generating intelligence before
decisions must be made. This places enormous
pressure on intelligence architectures.

Every stage introduces delay:

*Collection.
*Transmission.
*Processing.
*Analysis.
*Validation.
*Dissemination.
*Decision-making.

Future military effectiveness will increasingly
depend on compressing this timeline. The side
capable of transforming raw observations into
actionable understanding fastest gains a dispro-
portionate operational advantage. This is where
geospatial intelligence and artificial intelligence
become inseparable. GEOINT provides the
common operational picture. Al accelerates the
transformation of data into insight. Together,
they create the foundation for decision superiori-
ty.

Yet even perfect intelligence remains ineffective if
it exists in isolation. Information must be inte-
grated across platforms, services, sensors, and
domains. The future challenge is therefore not
merely analysing information faster, but creating
a common framework through which informa-
tion itself can be understood.

Military organizations have traditionally operat-
ed through specialized information systems.

* Air forces maintained air pictures.

* Navies maintained maritime pictures.

* Armies maintained ground intelligence.

* Intelligence agencies developed separate data-
bases.

* Satellite operators managed independent imag-
ery repositories.

* Each system was optimized for its specific mis-
sion.

While effective in an earlier era, such structures
are becoming increasingly incompatible with
modern warfare. Contemporary military opera-
tions unfold simultaneously across land, sea, air,
cyber, electromagnetic, and space domains.
Decisions made in one domain often produce
immediate consequences in another. A satellite
identifies a target. A drone confirms activity. An
electronic intelligence system detects emissions.

A cyber operation disrupts communications. A
precision weapon engages the objective.

The challenge is not collecting information from
these domains. The challenge is integrating
them.Future warfare demands a common under-
standing of the battlespace.
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Different organizations  often
collect valuable intelligence but
store, process, and analyse it
within separate systems. The result
is fragmented awareness rather
than integrated understanding.

«| This fragmentation creates opera-

tional inefficiencies. A satellite
operator may observe activity

without access to electronic intelli-

| gence confirming its significance.
1 A drone operator may identify

without access to
historical geospatial patterns. A
commander may receive multiple
intelligence reports without a clear
mechanism for reconciling con-

flicting information.

movement

| The problem is rarely a lack of

data. The problem is a lack of inte-
gration. Modern conflicts increas-
ingly demonstrate that informa-
tion superiority is not determined
by who owns the most sensors. It is
determined by who can combine
information from those sensors
most effectively.

\

Many discussions still associate
GIS primarily with mapping. That
characterization is increasingly
outdated. The future military GIS

* platform is evolving into some-

thing far more ambitious: a
geospatial operating system.

Just as a smartphone operating
system integrates applications,
communications, sensors, and user
interactions into a unified envi-

ronment, future military geospa-
tial platforms will integrate intelli-
gence sources, operational data,
planning tools, command systems,
and decision-support capabilities
into a single operational frame-
work.

The commander no longer needs
separate screens for:

* satellite imagery,

e drone feeds,

e radar tracks,

* clectronic intelligence,

* logistics information,

* operational planning

Instead, all information becomes
visible through a common geospa-
tial layer. The map evolves into a
decision environment

The next evolution of military
geospatial intelligence is the con-
cept of the battlefield digital twin.
In civilian applications, digital
twins create virtual representations
of cities, infrastructure networks,
industrial facilities, and transpor-
tation systems. Similar concepts
are increasingly being applied to
military operations.

A battlefield digital twin integrates
terrain data, infrastructure infor-
mation, force dispositions, logis-
tics networks, sensor feeds, envi-
ronmental conditions, and intelli-
gence assessments into a continu-
ously updated representation of
the operational environment.
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This offers several advantages.

e Commanders gain greater situational aware-
ness.

* Operational planning becomes more dynamic.
 Potential courses of action can be modelled
before execution.

* Emerging risks can be identified earlier.

The battlespace becomes something that can be
analysed rather than simply
observed periodically. The significance of this
capability grows as operations become increas-
ingly distributed and data intensive.

continuously

Perhaps the most important objective of future
geospatial architectures is the creation of what
technology communities often describe as a
single source of truth. Modern warfare frequent-
ly suffers from competing versions of reality.

e Different sensors produce different observa-
tions.

 Different agencies generate different assess-
ments.

* Different commanders operate using different
assumptions.

These inconsistencies create friction, delay, and
uncertainty. The purpose of a geospatial operat-
ing system is not merely to display information.
It is to create shared understanding.

Every participant should operate from the same
operational picture, the same data environment,
and the same geospatial foundation. This signifi-
cantly improves coordination across services and
domains. More importantly, it reduces decision
friction. The future battlefield will reward organi-
zations capable of achieving common under-
standing faster than their adversaries.

The ultimate significance of the geospatial oper-
ating system lies in its evolution beyond informa-
tion management. Historically, military informa-
tion systems stored data. Future systems will
increasingly support decisions. Artificial intelli-
gence, sensor fusion, predictive analytics, and
geospatial intelligence are converging to create
platforms capable of recommending priorities,
identifying opportunities, highlighting risks, and
supporting operational planning in near real
time.

The role of GIS is therefore changing fundamen-
tally. It is no longer a support tool for military
operations. It is becoming the environment
within which military operations are understood,
coordinated, and directed. This transformation
represents one of the most important develop-
ments in contemporary defence technology. The
future battlefield will not be defined solely by
platforms or weapons. It will be defined by the
architectures that connect them.

And at the centre of those architectures sits a new

actor—artificial intelligence—whose role is
increasingly shifting from analytical support to

operational decision assistance.

The history of military power has often been
defined by control over strategic technologies. In
different eras, nations competed for access to
steel production, shipbuilding capacity, aviation
technology, nuclear expertise, microelectronics,
and precision manufacturing. Each technological
revolution altered the distribution of power by
creating new dependencies and new forms of
strategic advantage. The ongoing revolution in
artificial intelligence and geospatial intelligence
is no different. However, unlike previous eras
where physical platforms dominated military
capability, the decisive assets of the future may
increasingly be software architectures, data
ecosystems, algorithms, and decision-support
systems.
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" cations

" sions.

This shift carries profound impli-
for security.
Modern military operations are

national

becoming increasingly dependent

on digital architectures that
collect, process, analyse, and
disseminate information across

- multiple domains. Satellite imag-

ery, UAV feeds, electronic intelli-
gence, logistics systems, opera-

~ tional planning tools, and com-

mand-and-control networks are
all converging into integrated

~decision environments. As these

systems become more intelligent

"and autonomous, the question

facing militaries is no longer
they possess
advanced platforms. The more
important question is whether

simply whether

they possess sovereign control over
the software and data architectures
that govern those platforms.

~ Historically, strategic autonomy

was often measured through own-
ership of hardware. Nations

' sought to manufacture aircraft,
= ships, missiles, and sensors domes-
. tically to reduce dependence on

external suppliers. While these
concerns remain valid, the centre
of gravity is shifting. Future mili-
tary effectiveness will depend
increasingly on who controls the
operating systems, artificial intelli-

I' : gence models, geospatial plat-

forms, cloud architectures, and
analytical frameworks that trans-

. form data into operational deci-

Dependence in these
domains can create vulnerabilities
that are far less visible than tradi-
tional supply-chain dependencies
but potentially far more conse-

quential.

The global strategic environment
is already reflecting this reality.
The United States, China, Europe,
and several Indo-Pacific nations
are investing heavily in sovereign
artificial intelligence ecosystems,
secure cloud infrastructures, mili-
tary data platforms, and indige-
nous software stacks. These invest-
ments are driven by a recognition
that future military competition
will be shaped not only by physi-
cal capabilities but also by control
over digital decision architectures.
The nation that owns the data
architecture increasingly owns the

and the

nation that owns the decision

decision architecture,

architecture possesses a significant
operational advantage.

For India, this challenge is partic-
the

country's future defence modern-

ularly important because
ization will generate enormous
volumes of geospatial and opera-

tional data.

The expansion of indigenous satel-
UAV  Afleets,

sensor networks, secure commu-

lite constellations,

nications systems, and digital
battlefield architectures will create
one of the largest military data
environments in the region. The
strategic value of these invest-
ments will ultimately depend on
India's ability to integrate, anal-
yse, and exploit this information
within
Reliance on externally controlled
software ecosystems or opaque
algorithms introduces risks that
extend beyond procurement. It

sovereign  frameworks.

affects trust, security, operational
flexibility, and long-term strategic
independence.
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‘The challenge becomes even more significant in
the context of artificial intelligence. Modern Al
systems learn from data, improve through use,
and increasingly influence operational decisions.
Yet many advanced Al models operate as black
boxes whose internal logic is not always transpar-
ent. In commercial applications, this may be
inconvenient. In military operations, it can
become a strategic vulnerability. Commanders
must understand not only the recommendations
generated by Al systems but also the assump-
tions, data sources, confidence levels, and analyt-
ical processes underlying those recommenda-
tions. Explainability, transparency, and auditabil-
ity are therefore becoming critical requirements
for defence Al architectures.

The importance of trusted military data will con-
tinue to grow as future conflicts become increas-
ingly contested in the information domain.
Adversaries may attempt to manipulate datasets,
corrupt training environments, spoof sensor
inputs, or introduce false information into deci-
sion systems. The ability to verify, authenticate,
and secure data will become as important as the
ability to collect it. Consequently, sovereign Al
architectures must be built not only around
performance but also around trust. Secure data
governance, indigenous algorithm development,
cyber resilience, and multi-layer validation
mechanisms will become essential components
of future military capability.

The evolution of geospatial intelligence further
reinforces this trend. GIS platforms are no longer
simply repositories for maps and imagery. They
are becoming operational environments where
intelligence is fused, targets are identified, mis-
sions are planned, and commanders develop situ-
ational awareness. In effect, they are evolving
into digital battle management systems. Control
over these systems therefore carries strategic
significance comparable to control over commu-
nications networks or surveillance infrastructure.
The future battlefield will increasingly be man-
aged through software-defined architectures,
making ownership of those architectures a matter
of national security.

Ultimately, defence Al sovereignty is not a tech-
nology issue alone. It is a strategic autonomy
issue. Nations that fail to develop trusted, secure,
and indigenous decision architectures risk
becoming dependent on external systems for
some of the most critical functions of military
operations. Conversely, nations that successfully
build sovereign geospatial intelligence ecosys-
tems, indigenous Al capabilities, and secure mili-
tary data infrastructures will possess far greater
freedom of action in future conflicts.

As warfare becomes increasingly data-centric,
sovereignty itself is being redefined. In the indus-
trial age, sovereignty was linked to control over
territory. In the information age, it became
linked to control over networks. In the emerging
era of artificial intelligence, sovereignty may
increasingly depend on control over data, algo-
rithms, and decision systems. The battle for
defence Al sovereignty is therefore not a future
challenge. It is already underway, and its
outcome will shape the military balance of the
coming decades.
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For much of military history, success was deter-
mined by mass. Nations with larger armies,
greater industrial ~capacity, and
firepower often possessed decisive advantages.
The Information Age shifted this paradigm by
making information a critical source of military
power. Intelligence, surveillance, reconnaissance,
and networked communications became central

superior

to operational effectiveness.

information scarcity. Modern militaries already
possess access to unprecedented volumes of data
generated by satellites, sensors, drones, commu-
nications networks, cyber systems, and intelli-
gence platforms. The advantage increasingly lies
not in collecting more information, but in trans-
forming information into understanding and
understanding into action faster than an adver-
sary.

This is the essence of decision superiority. Geo-
spatial intelligence and artificial intelligence sit at
the centre of this transformation. Together, they
are enabling militaries to fuse data across
domains, create integrated operational pictures,
identify patterns invisible to human analysts,
compress decision cycles, and support com-
manders operating in increasingly complex and
contested environments. The battlefield is evolv-
ing from a platform-centric construct into a
data-centric ecosystem where speed of compre-
hension may matter as much as speed of
manoeuvre.

At the same time, the chapter highlights that
technology alone will not determine success.
Future military advantage will depend equally on
trusted data, resilient architectures, sovereign Al
capabilities, interoperable systems, and effective
human-machine collaboration. The objective is
not to replace commanders with algorithms, but
to empower commanders with better informa-
tion, greater context, and faster decision support.
For India, this transition represents both a chal-
lenge and an opportunity. The convergence of

indigenous space capabilities, expanding geospa-
tial infrastructure, growing Al expertise, and
defence modernization initiatives provides the
foundation for building a truly integrated deci-
sion-centric warfare architecture. Achieving this
vision will require sustained investment not only]
in sensors and platforms, but also in software,
data frameworks, analytics, and institutional
integration.

Ultimately, every era of warfare has been defined|
by a strategic high ground. In previous centuries,
that high ground was terrain. In the industrial
age, it was production capacity. In the informa-
tion age, it became access to information. In the
emerging era of intelligent warfare, the new high
ground is decision superiority.

The side that can sense faster, fuse better, under-
stand earlier, and decide sooner will possess the
decisive advantage. In that contest, geospatial
intelligence and artificial intelligence are no
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The coming decade will witness a profound shift
in military competition. The central challenge
will no longer be acquiring additional sensors,
collecting larger volumes of data, or deploying
more platforms. Most modern militaries are
already entering an era of information abun-
dance. The decisive advantage will increasingly
belong to those capable of transforming informa-
tion into decisions faster, more accurately, and
more consistently than their adversaries. For
India, this transition requires a deliberate effort to
build a decision-centric warfare architecture that
integrates geospatial intelligence, artificial intelli-
gence, secure communications, and operational
command systems into a coherent national capa-
bility.

India's future military effectiveness will depend
upon its ability to integrate information generat-
ed across satellites, UAVs, airborne sensors, naval
platforms, ground forces, cyber systems, and
intelligence agencies. These datasets currently
exist across multiple organizations and operation-
al environments. A national defence GEOINT
cloud capable of securely aggregating, processing,
and distributing geospatial intelligence would
provide the foundation for real-time situational
awareness across all services. Such an architecture
would significantly reduce information silos and
enable commanders to operate from a common
operational picture.

Future battlefields will increasingly be character-
ized by data saturation. The challenge will not be
the absence of information but the ability to com-
bine information from diverse sources
actionable intelligence. India should prioritize the
development of multi-sensor fusion frameworks
capable of integrating satellite imagery, synthetic
aperture radar, UAV feeds, electronic intelligence,

into

open-source intelligence, and battlefield sensors
into unified intelligence products. The objective
should be to move from platform-centric intelli-
gence to network-centric understanding.

One of the most promising applications of
geospatial intelligence is the creation of dynamic
digital representations of operational environ-
ments. Battlefield digital twins can integrate
terrain, infrastructure, force deployments, logis-
tics networks, weather conditions, and intelli-
gence assessments into continuously updated
operational models. Such capabilities will support
mission planning, course-of-action evaluation,
logistics optimization, and operational simula-
tion. Over time, digital twins are likely to become
an essential component of military decision-sup-
port systems.

Artificial intelligence should be viewed as an aug-
mentation capability rather than a replacement
for human decision-makers. Future command
systems must be designed around human-ma-
chine teaming, where Al performs tasks involving
pattern recognition, anomaly detection, intelli-
gence prioritization, and predictive analysis,
while commanders retain responsibility for judge-
ment, context, and operational decisions. Build-
ing trust between operators and Al systems will
be as important as improving algorithmic perfor-
mance.

As military organizations become increasingly
dependent on Al-enabled systems, data integrity
will become a strategic requirement. India should
establish robust frameworks for data validation,
provenance tracking, confidence scoring, and
multi-source verification. Future conflicts are
likely to involve information manipulation,
spoofing, deception, and data poisoning. Trusted
data architectures will therefore become a critical
component of operational resilience.
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Roadmap for Building India’s
Future Space Security Architecture

<= STRATEGIC
I piiar STRATEGIC OUTCOME

Q KEY ACTIONS :‘{ LEAD STAKEHOLDERS |||

@ PRIORITY AREA

1. National
Strategy &
Governance

a
I

2. Space
# Security &
Resilience

Q

“ 3. Military

A Space
Fa Capability
t ® 4. Persistent
\ /5 Space
Presence

Launch

A
5.
Iﬂl Agili
. gility

E’c‘:l, 6. On-Orbit

Sustainment

{% 7. GEOINT & Al

b

! &
_9_ 8. Innovation
% _{@} Ecosystem

‘&a 9. Procurement
Reform
LN ]

National Space
Power Strategy

Critical Space
Infrastructure
Protection

Integrated
Military Space
Operations

Multi-Orbit
Constellations

Responsive
Launch
Capability

Servicing &
Life Extension

Decision
Superiority
Ecosystem
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Service-Based
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Develop an integrated
framework aligning
defence, civil, and
commercial objectives.

Implement national space
cybersecurity standards,
SSA integration, and
resilience planning.

Strengthen military space
governance, planning,
integration of ISR, SATCOM,
PNT, and decision support
architectures.

Build distributed LEO-MEO-
GEQ architectures with
redundancy and mission
assurance.

Establish rapid launch and
reconstitution frameworks
for national security

missions.

Develop indigenous
capabilities for inspection,
servicing, refuelling,
refurbishing, and debris

mitigation.

Build Al-enabled geospatial
intelligence and Al-assisted
decision-support systems.

Expand indigenous
manufacturing, support
start-ups, strategic supply
chains, and dual-use
technology development.

Shift from hardware
procurement to capability
and service procurement
models.
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