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The 21st century gold rush
energy



Energy is the new gold
BCG Report, June 2024 1000 TWh  

@ 8 cents/Kwh

80 billion USD

50% due to 
transmission, distribution, 

and storage



Power grids are aging, hard to upgrade, resorting to non-green strategies. 
High CAPEX, lossy transmission and distribution (T&D)



AI deployments getting bottlenecked

Satya Nadella (BG2): 
“The biggest issue we are now having  
is not a compute glut, but it’s power.” 
 
Sam Altman (Davos): 
“Energy breakthrough is necessary  
for future artificial intelligence”. 
 
Jensen Huang (Bloomberg): 
“The AI industry always needs more energy”.



How do we deploy AI compute? 
Unbottlenecked 
More sustainably



Terrestrial options

• Attractive for giga-scale campuses 
• Can pair with renewables, gas, or hybrid 

systems 
• Social-license and “community-first” 

positioning is becoming part of the siting 
strategy 

Challenges: 
• Not all sites can host both power and 

hyperscale compute 
• Permitting and political pushback 
• Local water and land constraints

Bring power to compute:  
co-locating data centers with power

This is the lowest-friction near-term option

…



Geo-distributed modular data centers  
in renewable farms

Terrestrial options

• Use already-deployed but curtailed power, 
interconnection queues 

• Bring compute to available power instead 
of always bringing power to compute 

• Good match for distributed inference and 
flexible workloads 

Challenges: 
• Intermittency; lower utilization if badly 

orchestrated 
• More operational complexity 
• Network backhaul and remote maintenance

Berkeley Lab Report, 2024



Innovations in nuclear energy; 
Small modular reactors (SMRs)

Terrestrial options

• Nuclear offers 24/7 firm low-carbon power 
• SMRs are meant to be modular, smaller-scale, and 

potentially easier to site 
• Particularly attractive for large, stable,  

high-availability AI campuses 

Challenges: 
• High CAPEX 
• Nuclear waste is hard to manage: US govt. 

currently stores waste across multiple sites  
• Risk of accidents, public perception, regulations 
• Security concerns: Both nuclear plants and data 

centers are critical infrastructure, colocating is risky 
• Far away from urban centers



Space-based options
Centralized orbital data centers

• Abundant solar input; sun-synchronous deployment 
• Liquid-cooled compute shuttles 
• Containers to dock with the main structure for 

network, power, cooling 
• Compelling for space-native workloads; data shuttles 

for large model training 

Challenges: 
• Additional launch CAPEX 
• Users and data still on Earth; costly data shuttles 
• Maintenance hard; debris could trigger Kessler 

syndrome 
• No conduction/convection to the environment 
available; needs innovation in radiative cooling



Space-based options
Orbital connectivity  
+ space-native compute ecosystem

• LEO constellation with onboard compute 
• Good for Earth observation, defense, remote 

sensing, onboard filtering 
• LEO satellite AI inferencing 
• Up/downlink less of a bottleneck 

Challenges: 
• Large model training hard over distributed 

compute and inter-satellite links 
• More PV and radiative cooling per satellite 
• Many moving parts; risk of triggering Kessler 

syndrome; repairs impossible. 
• Orbits getting crowded and harder to access.



Space-based options
space-based solar power beaming

• Collect solar energy in space and beam to 
Earth via microwave or laser 

• Keeps the compute on Earth while moving the 
energy harvesting off Earth 

• Conceptually attractive because it avoids 
putting full data-center infrastructure in orbit 

• Baseline solar availability in space is attractive 

Challenges: 
• End-to-end efficiency losses 
• Pointing, safety, regulation, conversion losses 
• Large receiving infrastructure on Earth 
• Not yet cost competitive


