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As demand for Al infrastructure continues to outpace supply on earth, investors are beginning to focus on orbit as the next frontier to
sustainably scale Al processing capacity. These facilities would place Al computing systems in sun-synchronous orbit, where they
could access near-continuous solar power and connect with terrestrial networks. We believe the concept has real merit and should
not be dismissed, though launch costs may need to fall by more than 90% before the economics become viable.'

Even at this early stage, the investment implications are meaningful: the constraints motivating orbital data centers reinforce the
value of scarce terrestrial capacity today, while efforts to overcome them could accelerate demand across launch services, satellite
infrastructure, space-based power, and connectivity. In other words, orbital data centers could strengthen the case for both the
infrastructure supporting Al now and the space economy that may support its next phase.

Key Takeaways

— Orbital data centers are technically feasible, but the economics remain premature. Launch costs likely need to fall nearly
90% to roughly $200/kg for the model to become viable, a threshold that may not be reached until the mid-2030s.2

— Reaching that cost curve depends on next-gen launch systems, particularly fully reusable platforms such as SpaceX’s Starship.

— Orbital data centers could expand the Al infrastructure market beyond Earth. Their most compelling initial role is likely to
complement terrestrial hyperscale facilities by enabling space-native inference and edge processing for Earth observation,
defense, communications, and other latency-sensitive applications in orbit.

Why Is Al Moving to Space?

The case for orbital data centers rests on their ability to alleviate two constraints facing terrestrial Al infrastructure: power availability and
cooling. Although orbital facilities are not currently cost competitive, their operating advantages could become increasingly relevant as
power, grid access, land, water, and permitting constrain data center development on Earth.

Al's computing needs have risen sharply as models progress from reasoning toward agentic and, ultimately, autonomous capabilities. As
a result, the primary infrastructure constraint is shifting from access to semiconductors and capital to access to reliable power. Global data
center electricity consumption is expected to nearly double between 2025 and 2030 to around 945 TWh, growing nearly four times faster
than overall electricity demand.® In the U.S. alone, more than 100 GW of new data center capacity could come online between 2025 and
2035.4 The terrestrial grid is struggling to keep pace with that level of growth and energy intensity.
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Al COULD NEARLY DOUBLE DATA-CENTER ELECTRICITY DEMAND BY 2030
Global Data Center Energy Use
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Source: IEA.Org. (n.d.). Energy demand from Al. Accessed on July 21, 2026.

The challenge is compounded by permitting delays, slow transmission buildout, long interconnection queues, and increasing pushback
from local communities. Roughly 20% of planned data center projects face significant delays, while interconnection wait times can reach a
decade in key regions. Developers are responding by securing behind-the-meter generation, including nuclear power. The small-modular-
reactor pipeline linked to data centers has nearly doubled, from approximately 25 GW at the end of 2024 to roughly 45 GW today.5 In our
view, the Al infrastructure buildout is increasingly a competition for reliable energy — a constraint that orbital data centers could eventually
help alleviate.

Space offers two operating advantages for power-intensive data centers: more consistent and abundant solar power, and reduced
reliance on water-based cooling. In a dawn-to-dusk sun-synchronous orbit, a satellite can remain in near-continuous sunlight avoiding
nighttime, cloud cover, weather, and atmospheric energy losses. As a result, solar panels could generate up to eight times more energy
than comparable terrestrial systems. Orbital facilities would also eliminate the need for evaporative water cooling, instead rejecting heat
through radiative cooling systems.

Together, these advantages could reduce orbital data center operating costs by nearly 67% relative to terrestrial facilities, where energy
and cooling represent significant ongoing expenses.® At the same time, a facility in orbit also sidesteps many constraints that delay
development on Earth, including land acquisition, transmission siting, water-withdrawal permits, local zoning, and decades-long grid
interconnection queues. If launch economics improve sufficiently, these structural advantages could support faster capacity deployment
and expand the infrastructure available to meet rising Al demand.
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ENERGY AND COOLING CAN REPRESENT OVER 65% OF TERRESTRIAL DATA-CENTER
OPERATING COSTS

Terrestrial Data Center Operationing Costs
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Source: Epoch Al (2026, May 14). Servers account for 60% of the total cost of ownership of a one-gigawatt Al data center. Note: The analysis assumes the
operating costs of a 1GW data center facility and focuses on operating costs only.

SOLAR PANELS IN SPACE CAN DELIVER NEARLY 8X MORE ENERGY

Location Instantaneous Output Daily Electricity
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Source: Global X analysis, with information derived from: NASA. (2023, May 3). Solar Variability and Total Solar Irradiance (TSI). NREL. (2021, December).
Understanding Solar Photovoltaic System Performance: An Assessment of 75 Federal Photovoltaic Systems.

Launch Costs Are the Key Economic Hurdle

While space offers a meaningful operating cost advantage, the upfront infrastructure costs remain substantial. More specifically, the cost
of delivering mass to orbit is the single largest barrier to economic viability. For example, a representative orbital data-center node can
require roughly 40 kilograms of hardware for every delivered kilowatt of compute capacity.” Scaling that to a single gigawatt-class data
center could mean lifting roughly 40,000 metric tons to orbit. At today’s prices, that could imply well over $80 billion in launch cost alone.

By comparison, a one-gigawatt terrestrial Al data center may require roughly $40 billion in upfront capital. Spread over the equipment’s
useful life, that investment contributes to an annualized cost of roughly $9-10 billion, including operating expenses.® Assuming the IT
equipment costs are similar in space, orbital data centers would have only ~$7 to $10 billion of launch-cost headroom per giga-watt to
remain competitive, even after accounting for operating costs that could be roughly 67% lower. That suggests launch costs may need to
fall by more than 90% before orbital Al infrastructure becomes economically viable at scale.®
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Google estimates the economics could begin to shift at a launch cost of approximately $200 per kilogram. ' At that level, launch costs
amortized over a spacecraft's life could become broadly comparable to terrestrial data-center energy costs on a per-kilowatt basis.
Reaching that threshold remains a significant challenge but launch costs have already declined by approximately 90% over the past
decade to roughly $2,700 per kilogram, with estimates that the $200-per-kilogram threshold could be reached by the mid-2030s."" Further
progress will likely depend on fully reusable and higher capacity launch vehicles, combined with a substantial increase in launch cadence.

Launch is not the only cost penalty. Orbital data centers also require hardware that terrestrial facilities do not need at comparable scale.
Radiators and solar arrays can account for 65% to 70% of satellite mass, while space-rated photovoltaics remain far more expensive than
terrestrial panels and depend on more specialized supply chains, including germanium substrates sourced largely from China.'?

FURTHER LAUNCH-COST DECLINES COULD BRING ORBITAL Al INTO ECONOMIC RANGE

Low Earth Orbit Launch Costs
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Source: Global X forecast, with information derived from: NASA. (2018, July). The Recent Large Reduction in Space Launch Cost; Colossus.

(2024, November). Is Space Investable?; European Space Agency. (2025, January 4). Around 100,000 Satellites are expected to be in orbit by 2030;
Statista. (2026, June 29). Number of active satellites from 1957 to 2025.

AT $200/KG, ORBITAL Al COSTS COULD BECOME COMPETITIVE WITH TERRESTRIAL FACILITIES
Estimated Annualized Al Compute Costs
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Source: Global X estimate, with information derived from: Arxiv. (2026, May 1). Orbital Data Centers: Spacecraft Constraints and Economic Viability;
Epoch Al (2026, May 14). Servers account for 60% of the total cost of ownership of a one-gigawatt Al data center, Google Research. (2025, November 25).
Exploring a space-based, scalable Al infrastructure system design.
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Economic viability is not the only hurdle. Radiation remains a primary engineering challenge, as today’s Al chips were not built for
constant exposure to trapped particles, solar protons, and other space-based anomalies.

Google’s radiation testing of Al chips has shown encouraging data, but an orbital data center requires far more than processors
alone. Testing, validating, and scaling production of the broader component stack — including memory, networking, power, and other
system components — could take years.'?

Thermal management and connectivity present additional challenges. Without air or water to carry heat away, orbital facilities must
reject waste heat through large radiator arrays, which can rival solar arrays in size and represent a significant portion of spacecraft
mass. Orbital data centers would also require network links capable of transmitting tens of terabits per second across satellites flying
in close formation to approximate the connectivity of terrestrial facilities. Current systems remain well below these requirements.

Adoption Is Likely to Begin with Space-Native Computing

Gigawatt-scale orbital data centers remain a longer-term prospect, but smaller computing systems could become commercially
relevant sooner. The most practical initial use case is processing data already generated in space.

Earth-observation satellites, defense assets, and disaster-monitoring platforms in space already generate substantial data in orbit.
Transmitting all that data to Earth for processing is inefficient. Adding Al processing capacity in orbit would allow these systems to
analyze data at the source and transmit only the relevant output, reducing bandwidth requirements and response times.

Defense applications could provide an early source of demand and funding. The U.S. Space Development Agency's Proliferated
Warfighter Space Architecture already includes in-orbit processing requirements.' The Department of War's proposed Golden Dome
project could potentially leverage 7,800+ space-based interceptor missiles, adding trillions in funding tailwinds for space infrastructure
and creating associated demand for in-orbit processing.'®

Today, SpaceX is the most credible infrastructure-scale player positioned to meet this cumulative emerging demand. The company
could begin deploying its proposed constellation of up to one million satellites as early as 2028 but scaling that vision will depend
heavily on reducing launch costs.'® Starship — SpaceX’s fully reusable heavy-lift platform — is the critical unlock, which could
potentially bring launch costs closer to $200 per kilogram in our view, materially improving launch economics.

Private innovation is also advancing. Starcloud deployed the first data-center-class GPU in orbit in November 2025 and plans a laser-
equipped follow-on mission in early 2027."7 Google's Project Suncatcher, developed in partnership with Planet Labs, is also targeting
a prototype launch in 2027.18

These initial deployments would not compete directly with terrestrial hyperscale data centers. Instead, they could establish an early
market for orbital computing, validate the underlying technology, and provide a pathway toward larger systems over time.

Conclusion: Data Centers Extend Space Tech’s Growth Optionality

In our view, the near-term monetization of the space economy will continue to come from where it comes from today: satellite
connectivity, broadband, and Earth-observation data services, the profitable backbone of a market on track to grow from roughly
$630 billion in 2024 toward $1 trillion by 2034."°

Orbital compute could add a new layer to that foundation, with space-native inference providing the most credible path to early
commercialization. Over time, declining launch costs and continued engineering progress could extend that opportunity to larger
computing systems. The near-term opportunity is therefore more targeted than the concept of hyperscale data centers in orbit
suggests, but it also provides tangible evidence of how computing could expand the addressable market for space infrastructure.

Related ETFs
ORBX - Global X Space Tech ETF

LLMA - Global X LLM ETF
AlQ - Global X Artificial Intelligence & Technology ETF

Click the fund name above to view current performance and holdings. Holdings are subject to change. Current and future holdings
are subject to risk.

1. Google Research. (2025, November 4). Exploring a space-based, scalable Al infrastructure system design.
2. Ibid.
3. Our World In Data. (2026, July 20). How much energy do data centers and artificial intelligence use?
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This material represents an assessment of the market environment at a specific point in time and is not intended to be a forecast of
future events, or a guarantee of future results. This information is not intended to be individual or personalized investment advice and
should not be used for trading purposes. Please consult a financial advisor for more information regarding your situation.

Shares of ETFs are bought and sold at market price (not NAV) and are not individually redeemed from the Fund. Brokerage
commissions will reduce returns.

Carefully consider the Fund’s investment objectives, risks, and charges and expenses before investing. This and other
information can be found in the Fund’s summary or full prospectuses, which may be obtained at www.globalxetfs.com.
Please read the prospectus carefully before investing.

Investing involves risk, including the possible loss of principal. ORBX is subject to certain principal risks, including: Affiliated Index
Provider Risk; Depositary Receipts Risk; Equity Securities Risk; Associated Risks Related to Investing in Space Tech Companies;
Large-Capitalization Companies Risk; Mid-Capitalization Companies Risk; Small-Capitalization Companies Risk; Micro-Capitalization
Companies Risk; Currency Risk; Custody Risk; Cybersecurity Risk; Risks Related to Investing in the Aerospace and Defense
Industry and the Industrials Sector; Foreign Securities Risk; Risk of Investing in Developed and Emerging Markets; Indexing Strategy
Risk, including Index-Related Risk, Management Risk, and Tracking Error Risk; International Closed Market Trading Risk; Investable
Universe of Companies Risk; Issuer Risk; Market Risk; New Fund Risk; Non-Diversification Risk; Operational Risk; Risks Associated
with Exchange-Traded Funds, including Authorized Participants Concentration Risk, Large Shareholder Risk, Listing Standards Risk,
and Market Trading Risks and Premium/Discount Risks; Trading Halt Risk; and Valuation Risk.

Space Tech Companies may face high research and development costs, intense competition, rapid technological change, and
evolving regulation that could limit market access or render products obsolete. Results and reputations may be significantly affected
by launch failures, mission anomalies, schedule delays, capacity constraints, rising costs, and defaults by launch providers or key
suppliers. Companies in the Aerospace & Defense industry are subject to government defense budgets, geopolitical tensions, and
regulatory changes, which can significantly impact revenues and profitability.

International investments may involve risk of capital loss from unfavorable fluctuation in currency values, from differences in generally
accepted accounting principles or from social, economic or political instability in other nations. Emerging markets involve heightened
risks related to the same factors as well as increased volatility and lower trading volume.

Global X Management Company LLC serves as an advisor to Global X Funds. The Global X Space Tech Index is owned and was
developed by Global X Management Company LLC for use by Global X Funds. The Funds are distributed by SEI Investments
Distribution Co. (SIDCO), which is not affiliated with Global X Management Company LLC or Mirae Asset Global Investments.
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