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Deloitte analysis based on publicly available information sources and conver—
sations with industry specialists. We used base electricity consumption data
from the US Energy Information Administration’s (EIA) International Ener-
gy Outlook 2023 data on total electricity usage across residential, commercial,
industrial, and transportation end uses (a reference to US Energy Information
Administration, “Table: Delivered energy consumption by end-use sector and

fuel,” accessed Nov. 4, 2024) to arrive at estimates and prediction values for

global data centers’ electricity consumption (TWh) between 2022 and 2030.

Our estimates and projections for data centers’ percent electricity consumption
of global total are based on our research of multiple publicly available sources
including SemiAnalysis, EPRI, Goldman Sachs, Bloomberg, and Latitude Media,
and further validated based on our conversations with subject matter specialists
in the areas of technology, energy, and sustainability. Total energy consumption
by end—use sector and fuel (as noted from the aforementioned table from EIA
International Energy Outlook 2023 data), globally, is estimated and forecast at
26,787 TWh in 2025, 27,256 TWh in 2026, and 29,160 TWh in 2030— increas—
ing from 25,585 TWh back in 2022.




As noted in endnote 1 above, we arrived at 2022 to 2030 data, estimates, and
predictions based on a combination of in—depth secondary research of multiple
publicly available sources, and validated further from our discussions with sub—
ject matter specialists. Also, see Prof. Dr. Bernhard Lorentz, Dr. Johannes Triiby,
and Geoff Tuff, “Powering artificial intelligence,” Deloitte Global, November
2024

One-fifth of Ireland’s electricity is consumed by data centers, and this is ex—
pected to grow, even as households are lowering their electricity use. To read
further, see: Chris Baraniuk, “Electricity grids creak as AI demands soar,” BBC,
May 21, 2024.

Dylan Patel, Daniel Nishball, and Jeremie Eliahou Ontiveros, “Al data center
energy dilemma: Race for Al data center space,” SemiAnalysis, March 13, 2024.
Ibid.

Data center BMO report, Communications Infrastructure, “1Q24 data center
leasing: Records are made to be broken,” April 28, 2024; Moreover, due to
strong demand from cloud providers and Al workloads, the data center primary
market supply in the United States alone was up 26% year over year to 5.2 GW
in 2023, and more are under construction. See further: CBRE, “North America
data center trends H2 2023,” March 6, 2024.

Lisa Martine Jenkins and Phoebe Skok, “Mapping the data center power de-
mand problem, in three charts,” Latitude Media, May 31, 2024.

Based on our analysis of multiple publicly available information and reports
from what companies self-report, and further validated from third—party
sources.

For context, hyperscalers are large cloud service providers and data centers that
offer huge amounts of computing and storage resources typically at enterprise

scale. See: Synergy Research Group, “Hyperscale operators and colocation con—

M
I

Deloitte

tinue to drive huge changes in data center capacity trends,” Aug. 7, 2024.

10. Yifan Yu, “Al's looming climate cost: Energy demand surges amid data center

11.

race,” Nikkei Asia, June 12, 2024.

Data center BMO report, Communications Infrastructure, “1Q24 data center
leasing: Records are made to be broken,” April 28, 2024. Further, Deloitte anal-
ysis based on information from select tech companies’ publicly available sources
such as earnings releases and Dell'Oro Group’s market research data on data
center IT capital expenditure shows that if we consider the capital expenditure
spending of other data center providers, including third—party operators and
outsourced cloud service providers, data centers’ aggregate capital expenditure
spending could be at least US$250 billion in 2025. See: Baron Fung, “Market

research on data center IT capex,” Dell’oro Group, accessed Nov. 4, 2024.

12. Nitin Mittal, Costi Perricos, Brenna Sniderman, Kate Schmidt, and David Jarvis,

“Now decides next: Getting real about generative Al,” Deloitte’s State of Gener—

ative Al in the Enterprise quarter two report, Deloitte, April 2024.

13. Deloitte analysis based on publicly available research reports including: Wania

Khan, Davide De Chiara, Ah-Lian Kor, and Marta Chinnici, “Advanced data
analytics modeling for evidence—based data center energy management,” Phys—
ica A 624, 2023; Kazi Main Uddin Ahmed, Math H. J. Bollen, and Manuel
Alvarez, “A review of data centers energy consumption and reliability modeling,”

in IEEE Access 9, 2021 pp. 152536 — 152563.

14. Tom Dotan and Asa Fitch, “Why the Al industry’s thirst for new data centers

can’t be satisfied,” The Wall Street Journal, April 24, 2024.

15. Noam Brousard, “Examining the impact of chip power reduction on data center

economics,” Semiconductor Engineering, March 12, 2024.

16. Based on our analysis of multiple publicly available sources including: Michael

Studer, “The energy challenge of powering Al chips,” Robeco, Nov. 6, 2023;
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17.

18.

19.
20.

21.

22.

23.

24.
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Agam Shah, “Generative Al to account for 1.5% of world’s power consumption
by 2029,” HPCwire, July 8, 2024.

From our study and analysis of select gen Al data center chip solutions of—
fered by major Al chip vendors, further corroborated with publicly available
third—party sources including: Beth Kindig, “Al power consumption: Rapidly
becoming mission—critical,” Forbes, June 20, 2024.

Jones Lang LaSalle, “Data centers 2024 global outlook,” Jan. 31, 2024; Doug
Eadline, “The gen Al data center squeeze is here,” HPCwire, Feb. 1, 2024; Per
IDC, besides graphics processing unit, servers, data centers also need to grap—
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