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The US dominates the global data center market.
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Note(s): Worldwide; 2025
Further information regarding this statistic can be found on page 8.
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Cropped Version
Double click to open excel
file with complete data
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http://www.statista.com/statistics/1228433/data-centers-worldwide-by-country
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Global map of large data center clusters, 2024
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Data centres are often located in large clusters,
potentially creating challenges for local electricity systems
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http://www.statista.com/statistics/1228433/data-centers-worldwide-by-country
https://www.iea.org/reports/energy-and-ai/

Virginia is the global hub of current and
planned data center development.
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How do data centers use water?

OOTO=0n

Scope 1/ Scope 2/ Scope 3/
Direct Water Footprint Indirect Water Footprint Indirect Water Footprint
[On-site water consumption] [Water consumption from energy] [Water consumption of supply chain]



How do data centers use water?

Evaporative Cooling

ooling tower

False ceiling

Scope 1/
Direct Water Footprint @ o
[On-site water consumption]

(Herrera et al., 2025)
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https://sciety.org/articles/activity/10.31223/x55m86#:~:text=This%20paper%20presents%20a%20global%20assessment%20of%20water,water%20associated%20with%20hardware%20manufacturing%20and%20supply%20chain.

Nationwide, ~75% of the water footprint of
data centers is offsite.

L
OO0

Scope 2/ Scope 3/
Indirect Water Footprint Indirect Water Footprint
[Water consumption from energy] [Water consumption of supply chain]



Tradeoffs exists between water and energy.

Evaporative Cooling Air Cooling
High WUE, Low PUE Low WUE, High PUE

ol OC

, Total power supplied to the data center
Power Usage Ef fectiveness (PUE) =

Power consumed by the IT equipment

] Data center water consumption
Water Usage Ef fectiveness (WUEgrg) =

IT equipment energy consumption
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Water Source

However, assessing
tradeoffs in water
use is not
straightforward.
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(Zuccon et al., 2023)
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https://arxiv.org/abs/2306.16668
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https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-states-data-center-energy-usage-report_1.pdf
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Source: Dieter et al. (2018) Estimated Use of Water in the United States in 2015. USGS Circular 1441.
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Source: Dieter et al. (2018) Estimated Use of Water in the United States in 2015. USGS Circular 1441.
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Key takeaways

* Majority of data center water usage happens off-site
(electricity generation).

* Expansion of hyperscale data centers with water-intensive
cooling is expected to increase on-site water usage.

* Still, a data centers’ direct water usage makes up small
percentage cf national water withdrawals.

e However, data centers can strain local water sources and

\

infrastructure. R

{ f,)

Q »
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Data centers come in different sizes.

Enterprise/Onsite/Internal

Colocation
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Data centers are getting larger.

100
, 90 e Hyperscale
T B Colocation - Large Scale
E B Colocation - Sm/Med Scale
-T 60 BN Internal
z e Comms SPs
E 40 B Enterprise Branch
@ B SMB
5 i Commercial Edge

20 . Telco Edge

0
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028
(Shehabi et al., 2024)
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https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-states-data-center-energy-usage-report_1.pdf

Data center
electricity
consumption is

expected to
significantly
increase by 2028.

Yz~ | Marston Research Group
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https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-states-data-center-energy-usage-report_1.pdf

Improvements in operational efficiency and a shift to hyperscale
data centers is expected to improve power usage effectiveness (PUE).

Total power supplied to the data center [E2

p U E ti PUE) =
ower Usage Ef fectiveness ( ) Power consumed by the IT equipment Em %



Improvements in operational efficiency and a shift to hyperscale
data centers is expected to improve power usage effectiveness (PUE).

Power Usage Ef fectiveness (PUE) =

Annual Average PUE

Total power supplied to the data center [E2

1.7

Power consumed by the IT equipment E"“%
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(Shehabi et al., 2024)



https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-states-data-center-energy-usage-report_1.pdf

However, these same trends are expected to increase
water usage effectiveness (WUE) at the data center.

Water Usage Ef fectiveness WUEg;rg) =

(The Green Grid, 2011)

Yz | Marston Research Group
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https://www.thegreengrid.org/en/resources/library-and-tools/238-WP%2335---Water-Usage-Effectiveness-%28WUE%29%3A-A-Green-Grid-Data-Center-Sustainability-Metric
https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-states-data-center-energy-usage-report_1.pdf

Find the water and
carbon intensity of

electricity use for
any time/location.

waterimpacttool.lbl.gov

Landon Marston, PhD, PE | Data Centers and Water Usage

Water Usage Ef fectiveness WUEspyrcE)

US map of water and carbon intensity factors for electricity use

(Siddik et al., 2024)
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https://waterimpacttool.lbl.gov/
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2024WR038350
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