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GLOBAL DATA CENTER HUBS
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TWh 
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Global electricity 
consumption expected to 
reach 710 TWh in 2026.

Exact magnitude is 
uncertain; upward 
trajectory is undeniable.

3Source: International Energy Agency (IEA)
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Global data center growth 
compels innovation
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The AI revolution and data center growth is catalyzing low-carbon power and 
demand-side innovation

In-depth techno-economic analysis of low-carbon power options and innovation 
opportunities addressing the unmet needs of AI's growth

Outline the foundation of your innovation roadmap to capitalize on the undeniable 
opportunities for growth in the global AI revolution
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AGENDA



© LUX RESEARCH,  INC.   |  All rights reserved.  |  Lux Proprietary and Confidential

RELIABILITY CONCERNS 
ATTRACT BIG OIL

6Image sources, left to right: ExxonMobil, Kairos Power 

BIG TECH DRIVING 
ADVANCED NUCLEAR

Oil majors like ExxonMobil and Chevron 
target natural gas power for data centers as 

a new business avenue.

Google signs a PPA with Kairos Power to 
deploy SMRs for data centers.

https://corporate.exxonmobil.com/what-we-do/energy-supply/natural-gas#LetstalkLNG
https://kairospower.com/external_updates/kairos-power-begins-construction-on-hermes-low-power-demonstration-reactor/
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Data center computing 
demand has increase nine 
times since 2010.

Data center energy use has 
increased only 10% in the 
same time.

7Source: IEA
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Nvidia’s GB200 chips claim 
faster training 
performance, real-time 
inference performance, and 
a 25-times reduction in 
energy use.

8Source: Blackwell Architecture Technical Brief

HARDWARE 
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Nvidia’s GB200 chips claim 
faster training performance, 
real-time inference 
performance, and a 25-
times reduction in energy 
use.

9
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Nvidia’s GB200 chips claim 
faster training performance, 
real-time inference 
performance, and a 25-
times reduction in energy 
use.

10

HARDWARE 
INNOVATIONS
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SOFTWARE 
INNOVATIONS

11Images source: PBS

DeepSeek’s 10-times faster 
and 10-times cheaper 
model was a “Sputnik 
moment” in AI.

https://www.pbs.org/
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WORKLOAD OPTIMIZATION

12

PREDICTIVE MAINTENANCE

Google has been reducing energy use by 
using its carbon-intelligent computing 

platform. 

Microsoft uses AI-assisted monitoring to 
reduce data center downtime and energy-

consuming incidents.
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The traditional data center industry is very 
conservative.  Period.

13

North American data center advisory firm

Do not believe everything you read about data 
center demand flexibil ity.  Data centers are for-
profit  and not philanthropic.  
Asian data center developer
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LOW-CARBON POWER

14

DEMAND-SIDE INNOVATIONS
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The AI revolution and data center growth is catalyzing low-carbon power and 
demand-side innovation

In-depth techno-economic analysis of low-carbon power options and 
innovation opportunities addressing the unmet needs of AI's growth

Outline the foundation of your innovation roadmap to capitalize on the undeniable 
opportunities for growth in the global AI revolution
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LOW-CARBON POWER OPTIONS 
FOR DATA CENTERS
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MAINCUBES

19

AMAZON WEB SERVICES

Maincubes signs 10-year solar PPA for 34 
MWp with Stadtwerke Göttingen.

AWS to buy 59 MW from two Renantis 
onshore wind farms in central Finland.
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INTERCONNECTION 
DELAYS
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https://windeurope.org/newsroom/press-releases/immediate-actions-needed-to-unblock-grid-capacity-for-more-wind-energy/#:~:text=In%20a%20new%20report%20WindEurope,and%201%2C300%20GW%20by%202050.
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Grid congestion challenges 
are prevalent throughout 
FLAP-D countries, 
impacting deployment 
timelines for data centers.

21Source: Strommarktdaten (SMARD)

GRID 
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OPPORTUNITIES IN ENERGY STORAGE 
AND THERMAL MANAGEMENT
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DATA CENTER DOWNTIME IS COSTLY

43%
data center outages 

caused by power-
related problem

>EUR 1 
million
in losses in 15% of 

outages

63%
of outages resulted 
in >EUR 100,000 in 

losses

https://www.hitachienergy.com/news-and-events/blogs/2024/02/backup-power-for-data-centers-of-the-future-the-case-for-hydrogen-fuel-cells
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BATTERIES REPLACE DIESEL

24

Microsoft deployed a 24-MW/16-MWh 
system to provide backup power up to 80 

minutes in Sweden.

Google complements diesel generator 
backup capacity with a 2.75-MW/5.5-MWh 

system in Belgium.
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BACKUP POWER DEMANDS RELIABILITY

25

Microsoft tested a 250-kW fuel cell system 
to power a row of data centers for 48 hours 

back in 2021.

Microsoft partners with ESB for fuel cell 
pilot at its Dublin campus.
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DATA CENTER COOLING IS CRITICAL

Data center 
cooling: 
300 kW

Server fans + 
HRU*:

200 kW

Cooling: 
500 kW

Compute:
800 kW

Total power: 
1.3 MW

Air cooled

Current air-cooling systems in 
data centers are not optimized 
for airf low.

North American data center developer

We will  l ikely see lots of l iquid 
cooling in the next f ive years.

European data center co-location company

https://www.equinix.com/
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RISE OF LIQUID COOLING
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DIRECT TO CHIP

29

IMMERSION COOLING

Industrial HVAC equipment providers are 
expanding data center offerings with 

integrated solutions.

Oil and gas and chemicals companies are 
leveraging expertise in lubricants and 
silicones to tap growing opportunity.
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INNOVATION IS ACCELERATING

30
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THERMAL INTERFACE MATERIALS

https://carbice.com/products


© LUX RESEARCH,  INC.   |  All rights reserved.  |  Lux Proprietary and Confidential 32Image source: Apheros

THERMAL INTERFACE MATERIALS

https://apheros.ch/en/products
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HEAT TRANSFER FLUIDS

https://liquidstack.com/put-two-phase-immersion-cooling-to-the-test
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The AI revolution and data center growth is catalyzing low-carbon power and 
demand-side innovation

In-depth techno-economic analysis of low-carbon power options and innovation 
opportunities addressing the unmet needs of AI's growth

Outline the foundation of your innovation roadmap to capitalize on the 
undeniable opportunities for growth in the global AI revolution
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LOW-CARBON POWER
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DEMAND-SIDE INNOVATIONS
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Continue 
developing solar 

and wind projects 
to meet growing 
demand for PPAs

Implement 
microgrids and 

energy storage to 
enhance reliability 

and stability

Explore baseload 
power options — 
geothermal, fuel 
cells, nuclear — 

enabled by 
hyperscalers

Support enabling 
technologies for 
more powerful 

chips and energy 
optimization

Uncover 
opportunities as 

liquid cooling 
replaces air cooling 

as dominant 
method

Develop novel 
thermal 

management 
materials to change 
the architecture of 

data centers

36

CHARTING YOUR INNOVATION ROADMAP
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1 2 3

Demand growth is 
uncertain, but 
undeniable.
Grid challenges and a 
conservative data center 
create short-term innovation 
opportunities.

37

KEY TAKEAWAYS

Innovations in reliability 
will be instrumental. 
A combination of batteries 
and fuel cells enables the 
sector to shift to low-carbon, 
low-cost power while 
meeting operational 
requirements.

Parallel innovation is 
necessary; there's 
opportunity for all.
Demand-side innovations 
from hardware to software 
to advanced materials will 
enable the next generation 
of data centers.
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THANK YOU

mailto:questions@luxresearchinc.com
http://www.luxresearchinc.com/
http://www.luxresearchinc.com/blog/
https://www.linkedin.com/company/lux-research/
https://twitter.com/LuxResearch
https://open.spotify.com/show/3ApAtkGlVjE83O0hJUePbA?si=f71db90909a44784


© LUX RESEARCH,  INC.   |  All rights reserved.  |  Lux Proprietary and Confidential

www.luxresearchinc.com

V I S I T

www.luxresearchinc.com
http://www.luxresearchinc.com/blog/

R E A D

http://www.luxresearchinc.com/blog/ LuxResearch

C O N N E C T  

LuxResearch
@LuxResearch

F O L L O W

@LuxResearch

questions@luxresearchinc.com

E M A I L

questions@luxresearchinc.com
Innovation Matters Podcast - Spotify

L I S T E N

Innovation Matters Podcast - Spotify

Our mission is to advise leaders about commercially viable 
science and technology to enable sustainable innovation. We 
deliver research and advisory services to inspire, illuminate, and 
ignite innovative thinking that reshapes and grows businesses. 
Using quality data derived from primary research, fact-based 
analysis, and opinions that challenge traditional thinking, our 
experts focus on finding truly disruptive innovations that are 
also realistic and make good business sense.

The “Lux Take” is trusted by innovation leaders around the 
world, many of whom seek our advice directly before placing a 
bet on a startup or partner — our clients rely on Lux insights to 
make decisions that generate fantastic business outcomes. We 
pride ourselves on taking a rigorous, scientific approach to 
avoid the hype and generate unique perspectives and insights 
that innovation leaders can’t live without.
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