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Executive 
Summary

The global landscape for infrastructure and security investment is undergoing unprecedented 
transformation. Annual capital project spending exceeds $9 trillion, while global defense expenditure 
reached nearly $3 trillion in 2024, with many nations committing upwards of 3-5% of GDP to national 
security. Such investment levels create both opportunity and exposure: the resilience, productivity, 
and strategic value of these assets increasingly hinge on the quality of geospatial intelligence and the 
monitoring systems that deliver it. Against this backdrop, the case for advanced Earth observation has 
never been stronger.
 
Conventional optical satellites and ground-based monitoring systems, however, create significant 
vulnerabilities when reliable intelligence becomes essential. Traditional Earth observation technologies 
fail during adverse weather conditions, cloud cover, and nighttime operations, leaving dangerous gaps 
in coverage across mission-critical operations. Synthetic Aperture Radar (SAR) technology eliminates 
these constraints by operating continuously regardless of atmospheric conditions or lighting. When 
coupled with AI-powered analytics that transform raw data into actionable insights within minutes,
the result is uninterrupted situational awareness precisely when operational success demands 
real-time intelligence.
 
Space42’s operational approach demonstrates how integrated SAR ecosystems address these 
systemic challenges. The company’s Foresight constellation, GIQ analytics platform, and AID 
coordination system provide end-to-end intelligence that converts satellite data into decision-ready 
insights within minutes rather than days. This dual-use platform serves infrastructure resilience 
and national security requirements simultaneously. Organizations deploying comparable integrated 
systems report operational cost reductions of up to 40% and emergency response decision-making 
that is 90% faster across civilian and defense applications.
 
Strategic implications extend well beyond operational efficiency to encompass national sovereignty. 
Reliance on external monitoring creates dependencies precisely when nations require independent 
decision-making authority. Today’s infrastructure complexity necessitates autonomous intelligence 
systems that enable governments to monitor, assess, and respond to threats or opportunities 
without third-party data reliance. This self-sufficient approach becomes foundational to economic 
competitiveness and strategic security in an increasingly interconnected world.
 
Market dynamics reinforce this imperative. The global SAR sector’s projected expansion from $5.8 
billion to $9.8 billion by 2030 reflects widespread recognition that weather-independent continuous 
monitoring has evolved from technological advantage to operational necessity. Nations establishing 
sovereign SAR intelligence today position themselves to protect massive infrastructure investments 
while securing the strategic autonomy essential for effective long-term planning.
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Global infrastructure stands at a pivotal inflection 
point. Annual capital project spending exceeds 
$9 trillion, led by emerging markets across Asia-
Pacific in 20251. The G20 projects $79 trillion in 
cumulative investment by 2040, with a $15 trillion 
shortfall to meet development goals2. The case 
for improved geospatial intelligence to inform 
these ambitious developments has never been 
more relevant.

This global wave mirrors the Gulf’s own 
transformation and represents the largest 
infrastructure buildout in modern history. The 
Gulf Cooperation Council has committed $2.65 
trillion in infrastructure investment between 
2018 and 2028, with Saudi Arabia committing 
over $1 trillion by 2030 across its broader 
transformation initiatives3. The UAE construction 
market was valued at nearly $67 billion in 2024 
and is expected to reach $96 billion by the end of 
20304. Kuwait has earmarked $6 billion in capital 
spending for 2025-2026, with infrastructure 
projects receiving the largest share5. 

This moment crystallized the unique value 
SAR offers when traditional sensors fail and 
highlighted the importance of interoperable 
systems that can support both national decision-
making and international disaster coordination. 
The insights gained from processing third-party 
SAR imagery of the Ataturk Dam’s structural 
integrity became a defining moment that 
further validated Space42’s transition from 
working with external SAR sources to building 
sovereign capability while actively developing 
AI-powered analytics.
 
This distinction between monitoring systems 
and decision-grade intelligence defines the next 
phase of national and international capability 
building. The question is no longer whether 
nations individually or collectively need Earth 
observation, but whether they can afford the 
risks created by blind spots in legacy systems.

On February 6, 2023, at 4:17 AM local 
time, a 7.8 magnitude earthquake struck 
southeastern Turkey. Within seconds, tremors 
reached the Ataturk Dam, holding back 48.7 
billion cubic meters of water supporting millions 
of people downstream. As rescue teams raced 
across thousands of square kilometers of 
devastation, one question emerged: Was
the dam structurally sound?

Traditional monitoring systems failed precisely 
when this life-or-death intelligence became 
most vital. Optical satellites went blind. Dust 
clouds, debris, and severe weather rendered 
conventional systems useless across the 
disaster zone. Ground sensors were destroyed. 
Emergency responders faced an intelligence 
void while racing to assess damage affecting 
millions of lives.

Yet through this critical gap, advanced Synthetic 
Aperture Radar satellite (SAR) technology 
provided what conventional systems could 
not. Space42, then developing its downstream 
analytics capabilities with partner SAR data, 
accessed imagery that revealed the Ataturk 
Dam’s structural integrity through the chaos 
when optical systems could not. 

1PWC - Capital project and infrastructure spending Outlook to 2025
2Global Infrastructure Outlook – A G20 Initiative
3Gulf Research Center – GCC Infrastructure Sector Outlook (2024)
4Global Risk Community - How the UAE Construction Market Will Transform by 2030
5Zawya - Kuwait to spend nearly $6bln on infrastructure in 2025-2026

Stress Testing 
the Status Quo

The Case for 
Improved Geospatial 
Intelligence

https://www.pwc.com/my/en/assets/publications/cpi-spending-outlook-to-2025.pdf
https://outlook.gihub.org
https://programs.grc.net/wp-content/uploads/2024/09/GCC-Infrastructure-Sector-Outlook_2.pdf
https://globalriskcommunity.com/market_research/how-the-uae-construction-market-will-transform-by-2030
https://www.zawya.com/en/projects/construction/kuwait-to-spend-nearly-6bln-on-infrastructure-in-2025-2026-otu7d6eo
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Parallel defense investment reinforces the 
imperative for more advanced geospatial 
intelligence. Global military expenditure 
reached $2.72 trillion in 2024, with Gulf 
countries averaging 5.8% of GDP versus the 
global 2.5%. In the Middle East, defense 
spending grew by 15% from 2023 to 2024, 
demonstrating regional commitment to 
comprehensive security capabilities that 
protect both civilian and strategic assets6.  
The 2025 Munich Declaration’s call for 
European defense spending to reach 3-4% of 
GDP7 reflects broader recognition that national 
security and infrastructure resilience operate 
as interconnected strategic requirements. 

Yet this unprecedented expansion coincides 
with converging pressures that expose 
vulnerabilities in how nations monitor and 
protect critical assets. Decision-makers 
face mounting pressure to act faster while 
conventional monitoring tools fail to meet 
these accelerating demands. 

The commercial SAR market

6Stockholm International Peace Research Institute - Unprecedented rise in global military expenditure as 
  European and Middle East spending surges 
7BBC - Five takeaways from the Munich Security Conference 2025
8Mordor Intelligence – Synthetic Aperture Radar (SAR) Market Report
9McKinsey - New Year’s resolutions for tech in 2025

The economic implications compound rapidly 
when monitoring systems go offline during 
operational stress. Consider the stakes in 
essential infrastructure hubs: Major Gulf ports 
handle hundreds of billions in trade annually, 
making any disruption potentially catastrophic. 
A single day of port disruption can result in tens 
of millions in lost trade and widespread disruption 
across global supply chains.

As infrastructure becomes more complex 
and interdependent, the demand for real-
time, decision-ready intelligence has become 
operationally critical. Modern emergency response 
requires decisions within minutes, while predictive 
maintenance depends on continuous monitoring 
to prevent costly failures before they occur.

The commercial SAR market, valued at nearly 
$5.8 billion in 2025 and projected to reach nearly 
$9.8 billion by 20308, reflects growing recognition 
that conventional Earth observation cannot meet 
these expanding requirements. Organizations 
implementing continuous monitoring achieve up 
to 40% cost reductions9, but these gains require 
systems that operate regardless of weather and 
lighting constraints.

Nations worldwide need the ability to see, 
understand, and act on intelligence about their 
national infrastructure without depending solely 
on external systems. This universal requirement 
has become a matter of national security. Nations 
recognize that relying exclusively on third-
party controlled monitoring systems creates 
dependencies during moments when sovereignty 
matters most. Infrastructure failures carry 
staggering economic consequences.

https://www.sipri.org/media/press-release/2025/unprecedented-rise-global-military-expenditure-european-and-middle-east-spending-surges
https://www.bbc.com/news/articles/cx242lw21jwo
https://www.mordorintelligence.com/industry-reports/synthetic-aperture-radar-market
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/new-years-resolutions-for-tech-in-2025
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Earth observation represents systematic 
collection and analysis of information about our 
planet’s surface from space-based platforms. 
Understanding its architecture is essential 
to recognizing why conventional approaches 
create critical gaps and how modern geospatial 
intelligence systems address these limitations.

Earth observation operates across two integrated 
layers. Upstream capabilities generate raw data 
through space-based sensors. Two primary 

Across 137 low- and middle-income countries, 
disruptions to electricity, transport, and water 
systems cost firms nearly $300 billion annually, 
equivalent to 1-4% of national GDP. Power 
outages alone account for $82 billion in lost sales 
each year, with firms spending an additional 
$64 billion on backup electricity10. These 
figures highlight the economic drag caused by 
fragmented infrastructure and the urgency for 
monitoring systems that provide continuous 
visibility in the most challenging environments.

First image captured 
by Foresight-2, launched 
in January 2025 
of Abu Dhabi, UAE

10 World Economic Forum / McKinsey - How AI can improve disaster resilience and relief

Closing the 
Monitoring Gap

technologies dominate: optical satellites capture 
reflected sunlight for detailed, visually intuitive 
imagery during daylight and favorable weather, 
while SAR actively beams radio waves down to 
Earth that bounce back differently from various 
surfaces and structures. This information is 
captured and analyzed to reveal detailed imagery, 
operating continuously regardless of lighting or 
weather conditions.

Downstream capabilities transform raw geospatial 
data into actionable intelligence through analytics 
platforms that enable object recognition and 
pattern analysis. This layer determines how 
quickly data becomes insight and how effectively 
that insight reaches decision-makers.

For modern infrastructure strategy, upstream and 
downstream capabilities must operate as a fully 
integrated system. Nations that manage them in 
silos risk degraded response times, uncoordinated 
asset deployment, and value erosion across 
critical operations, precisely when speed, clarity, 
and control determine both economic and 
operational outcomes.

Traditional approaches create four fundamental 
limitations: weather dependency blocks optical 
sensors during storms and dust events; daylight 
limitations create 12-hour information gaps; 

https://documents1.worldbank.org/curated/en/880611560861989682/pdf/Infrastructure-Disruptions-How-Instability-Breeds-Household-Vulnerability.pdf#:~:text=Using%20existing%20WTP%20estimates%2C%20and,org
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Al Bateen Airport, Abu Dhabi

processing delays prevent real-time response 
during emergencies; and fragmented coordination 
leaves multiple agencies operating with separate, 
unintegrated data streams. 

The result is monitoring that fails during the exact 
conditions when both civilian infrastructure and 
strategic assets face their greatest stress. These 
gaps affect border security, port monitoring, 
and strategic zone oversight as critically as they 
impact disaster response and infrastructure 
maintenance.

What Modern 
Monitoring Requires
Addressing the global monitoring gap requires 
fundamental evolution from data collection to 
actionable intelligence capability.

Foresight is one of four core pillars in Space42’s 
platform strategy to deploy dual-mode 
geospatial infrastructure, designed to serve both 
national security and economic transformation 
imperatives.

Space42’s approach represents comprehensive 
rethinking of Earth observation as critical 
infrastructure rather than satellite technology. 
This integrated approach serves dual strategic 
priorities. The same SAR capabilities that 
enable infrastructure resilience monitoring 
simultaneously support strategic zone oversight, 
mobile threat detection, and coordinated response 
across both civilian and defense domains.

Space42’s model transcends traditional satellite 
deployment or dashboard creation. The company 
has built the world’s first fully integrated SAR 
intelligence chain where Foresight (Space42’s SAR 
constellation) feeds GIQ (AI-powered analytics 
platform) into AID (response coordination 
system). Each layer systematically replaces legacy 
limitations with decision-grade precision while 
enabling complete autonomous control for any 
nation deploying the system, from space-based 
collection through coordinated response.

Foresight: See What  
Optical Misses
`
The frontier is not the sensor, but the system. 
Foresight embodies next-generation satellite 
architecture built for national monitoring 
requirements. Foresight operates in X-band, 
enabling 25-centimeter ground resolution from 
500-kilometer orbit. This precision delivers 
essential details to track infrastructure changes, 
terrain shifts, flood zones, and structural integrity 
while maintaining sovereign control.

SAR and optical systems offer complementary 
capabilities. Optical imagery reveals form and 
surface characteristics. SAR reveals function 
and structural properties, including hidden 
features. Together, they create the comprehensive 
intelligence foundation that modern infrastructure 
strategy requires.

With two satellites launched in August 2024 and 
January 2025 now operational, and five more 
in development, the Foresight constellation is 
shifting from prototype to platform. It offers 
persistent regional coverage and full sovereign 
tasking capability, ensuring Space42 delivers 
timely and independent situational awareness 
tailored to specific requirements.

GIQ: From Manual Analysis to 
AI-Driven Insight
Raw satellite imagery remains simply data 
until transformed into actionable insights. The 
SAR market has historically faced significant 
constraints in accessibility and usability of data, 
particularly for government users who lacked 
easy-to-use analytics tools. This longstanding 
bottleneck in SAR exploitation has limited the 
technology’s potential despite its unique all-
weather capabilities. 

Traditional approaches require human analysts 
to manually interpret images over days or weeks, 
creating processing delays that prevent real-time 
response. Space42’s GIQ platform revolutionizes 
this process through AI models that automatically 
detect changes, classify objects, and generate 
alerts within minutes rather than days. The 
platform applies advanced machine learning to 
identify patterns and anomalies in both SAR and 
optical satellite data that would require extensive 
human analysis.
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GIQ’s unique no-code AI sandbox, developed 
through a public-private partnership with the 
UAE Space Agency to facilitate marketplace 
development, empowers organizations to 
train custom models on sensitive data without 
exposing it to third parties. This addresses 
sovereignty concerns while democratizing 
access to sophisticated analytics, allowing 
agencies and infrastructure operators to 
develop specialized analytical models tailored 
to specific requirements while maintaining 
complete data security.

As part of its global accessibility strategy, GIQ 
is being integrated into the Microsoft Azure 
marketplace. This move enables broader 
deployment of geospatial AI tools across civil, 
commercial, and defense use cases, extending 
Space42’s analytical capabilities beyond 
national applications.

Organizations leveraging GIQ achieve 25% 
operational cost reductions through optimized 
resource planning, as demonstrated in pilot 
projects across national security, oil and gas, 
and urban planning sectors. The platform’s 
multi-source data fusion integrates SAR 
imagery from Space42’s Foresight system 
and partner SAR data with optical data, CCTV 
feeds, IoT sensors, and government reports to 
deliver complete situational awareness. 

AID: From Raw Data to 
Coordinated Response
Even sophisticated analysis remains academic 
without effective coordination mechanisms. 
Conventional emergency response frameworks 
suffer from fragmentation where multiple 
agencies receive data through separate 
channels but lack integrated tools for 
coordinated decision-making.

Space42’s AID platform establishes a unified 
gateway for disaster management that 
connects intelligence directly to response 
coordination. AID operates across three 
phases: anticipating and mitigating risks before 
disasters, coordinating response during events, 
and allocating resources during recovery. 
This comprehensive approach supports 
both civilian emergency management and 
defense Command, Control, and Coordination 
(C3) requirements, providing the real-time 
situational awareness essential for effective 
decision-making across volatile or high-risk 
environments. 

AID reduces coordination time from hours to 
minutes while improving targeting accuracy and 
resource allocation. The platform automatically  
generates delineation and grading products 
for emergency management, establishes 
connections to response teams, and delivers 
targeted insights through a single coordinated 
interface.

Proven Use Cases in Action
The Turkey earthquake demonstrated more 
than SAR’s imaging capability; it showcased the 
complete intelligence chain in operation. GIQ 
processed dam imagery through automated 
damage assessment algorithms, while AID 
coordinated distribution to emergency response 
teams and delivered actionable insights. This 
emergency response capability proved equally 
valuable during planned operations. During 
the UAE’s 2024 flood response, Space42 
demonstrated how integrated disaster 
management systems could operate across all 
phases. Leveraging available SAR data sources 
and its operational GIQ and AID platforms, the 
integrated system showed how comprehensive 
flood management could work: GIQ’s weather 
modeling accurately predicted rainstorm  
intensity, facilitating advance preparation. 
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threat detection, and operational coordination, 
the total addressable market expands 
significantly, particularly given regional defense 
spending patterns averaging 5.8% of GDP.

Beyond market size, the productivity case 
proves equally compelling. Organizations 
implementing data-driven decision-making 
achieve measurable productivity gains. 
Advanced analytics and real-time data systems 
deliver up to 20% productivity improvements 
in scenarios where timing matters most, with 
potential for up to 40% gains in technology-
intensive applications11. Specific improvements 
include up to 90% reduction in emergency 
response decision-making time12, 30% cost 
reduction in predictive maintenance applications13, 
and 25% operational cost savings through 
optimized resource allocation.

The economic case for national SAR intelligence 
rests on substantial fundamentals driven by 
unprecedented global infrastructure investment 
and rapidly expanding market demand. 
Conservative analysis indicates a $1-2 billion 
annual addressable market for geospatial 
intelligence in Gulf infrastructure, based on 
1-2% of total infrastructure spending allocated 
to advanced monitoring. When combined with 
defense applications across strategic monitoring, 

The Economics 
of SAR Based 
Geospatial 
Intelligence

11McKinsey - Powering productivity: Operations insights for 2025
12World Economic Forum / McKinsey - How AI can improve disaster resilience and relief
13McKinsey - The future of maintenance for distributed fixed assets

During flooding, SAR monitoring provided 
continuous oversight despite cloud cover while 
GIQ processed real-time multi-source data fusion. 
AID coordinated insights summarization and 
dissemination. After events, the system delivered 
updated satellite mapping to accelerate recovery 
planning. This operational validation further 
refined Space42’s integrated approach, now fully 
realized with the Foresight constellation. 

Beyond crisis response, the integrated 
ecosystem offers ongoing infrastructure resilience 
monitoring. In Abu Dhabi, SAR analysis revealed 
land subsidence patterns related to water 
usage, facilitating proactive water management 
policies. Continuous monitoring detects sand 
accumulation, unauthorized access, and 
equipment movement, supporting predictive 
maintenance that prevents costly failures.

Abu Dhabi, April 2024 Abu Dhabi, April 2024
Before the flood During the flood

https://www.mckinsey.com/capabilities/operations/our-insights/powering-productivity-operations-insights-for-2025
https://www.weforum.org/stories/2020/01/natural-disasters-resilience-relief-artificial-intelligence-ai-mckinsey/
https://www.mckinsey.com/capabilities/operations/our-insights/the-future-of-maintenance-for-distributed-fixed-assets
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14Access Partnership - The Economic Impact of Geospatial Services
15UAE Space Agency - Space Economic Survey 2021

The workforce development benefits extend 
these direct operational gains. SAR investments 
generate significant economic multipliers beyond 
direct operational benefits. Analysis indicates 
every $1.1 million invested in space sector 
capabilities creates approximately 12 jobs 
annually and generates 1.4-2.2 times its value in 
gross economic output, reflecting the high-skill 
nature of geospatial intelligence roles14.

These global economic dynamics find concrete 
expression in regional investment patterns. The 
UAE has committed over $3.5 billion over three 
years for AI-driven government innovation from 
2025 to 2027, including smart infrastructure and 
advanced monitoring systems, demonstrating 
concrete investment in enabling technologies that 
support SAR intelligence ecosystems15.

https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/superagency-in-the-workplace-empowering-people-to-unlock-ais-full-potential-at-work
https://accesspartnership.com/wp-content/uploads/2023/03/GeoSpatial-Report_Sept-2017.pdf
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The Path 
Forward

The transformation of Earth observation from data 
collection to actionable intelligence represents more 
than technological advancement. It provides nations 
with the capability to protect trillion-dollar infrastructure 
investments while ensuring the safety and prosperity of 
the populations they serve.

The strategic advantage belongs not to nations with the 
most satellites or sophisticated individual technologies, 
but to those that secure access to complete intelligence 
systems. The evolution from sensor-versus-sensor 
comparisons to systems thinking recognizes that SAR and 
optical capabilities are complementary, while AI becomes 
the differentiator that transforms data into decisive 
advantage.

Fully integrated ecosystems like Space42’s Foresight 
constellation are designed to serve the wider public good 
by equipping governments, industries, and humanitarian 
actors with the tools to manage complex risks more 
effectively. These capabilities support infrastructure 
resilience, environmental monitoring and crisis response 
across geographies while simultaneously strengthening 
national security through persistent strategic monitoring 
and coordinated response capabilities.

SAR technology is no longer experimental; it is a core 
part of the infrastructure toolkit. The question for 
decision-makers is how to meaningfully integrate these 
capabilities to support development, strengthen national 
resilience, and safeguard populations.

Leaders who act today are adopting proven systems that 
help shape a more responsive, secure and sustainable 
infrastructure future, not only for their own nations but 
for the global systems we all rely on.

Beyond Sensors: 
The Systems Advantage

The Leadership Question
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