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Meta's Henrico Data Center in Sandston, Virginia.Source: vpm.org
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About NBI

• 501(c)(3) nonprofit

• Founded in 1997 to advance 

zero-energy-buildings 

through policies and market 

leadership.

• Our vision is a built 

environment that equitably 

delivers community benefits 

and climate solutions.

NBI headquarters office at PAE Living Building, Portland, OR Photo by Portland Drone
www.newbuildings.org
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Recent projections 
suggest that AI-driven 
data centers could 

consume up to 9% of 

U.S. electricity by 2030. 

Equivalent to the 
electricity needed to 
power 20–40% of today’s 
vehicles if they were EVs. 

Total U.S. data center electricity usage from 2014 through 2028

Source: Lawrence Berkeley National Lab (https://eta.lbl.gov/publications/2024-lbnl-data-center-

energy-usage-report)
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Unconstrained 
demand for power in 
Virginia would 

double within 
the next 10 
years, with the data 
center industry being 
the main driver.

Virgina electricity growth (driven by data centers) from 2023 through 2040 

Source: JLARC (https://jlarc.virginia.gov/landing-2024-data-centers-in-virginia.asp) 

2030

Average Monthly Emery Use (GWh)

Unconstrained demand

No new data center demand
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Data centers: One Name, Different Forms

Hyperscale cloud computing infrastructure is operated by large 
technology companies (e.g., AWS, Google, Microsoft) and hosts customers’ 
software (from small businesses to large companies like Netflix). It helps 
customers optimize workloads and emissions.  

Co-location services provide connectivity, power, cooling, and facilities 
for customer servers, but where the operators (e.g., Iron Mountain) have limited 
control of their customers’ server utilization and energy use.

Crypto mining seeks locations with cheap electricity rates to improve 
profitability. Many Bitcoin mining companies participate in formal demand 
response programs.

AI data centers as an emerging category that typically use arrays of GPU-
based servers to train large language models and respond to queries using 
these models (known as inference). Training large models often results in high 
load factors, while inference workloads may have more variable load factors. 
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Data centers: One Name, Different Forms

Traditional data 
centers consume 

around 7.5kW 

per rack of servers. 

AI data centers 
operate above 

30kW per rack, 

and emerging 
designs will require 

100kW per rack.

Hyperscale cloud computing infrastructure is operated by large 
technology companies (e.g., AWS, Google, Microsoft) hosts customers’ 
software (from small businesses to large companies like Netflix). It helps 
customers optimize workloads and emissions.  

Co-location services provide connectivity, power, cooling, and facilities for 
customer servers, but where the operators (e.g., Iron Mountain) have limited 
control of their customers’ server utilization and energy use.

Crypto mining seeks locations with cheap electricity rates to improve 
profitability. Many Bitcoin mining companies participate in formal demand 
response programs.

AI data centers as an emerging category that typically use arrays of GPU-
based servers to train large language models and respond to queries using 
these models (known as inference). Training large models often results in high 
load factors, while inference workloads may have more variable load factors. 

Traditional data centers consume around 

7.5kW per rack of servers. 

AI data centers operate above 30kW per 

rack, and emerging designs will require 

100kW per rack.
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Appliances Low (W) High (W)

AC 3500 5000

Dryer 1800 5000

Water Heater 3000 4500

Pool Pump 500 2500

Dish Washer 1200 2400

Electric Grill 1200 1800

Hair Dryer 1200 1800

Vacuum Cleaner 500 1500

Microwave 600 1200

Coffee Maker 800 1200

Toaster 800 1000

Blender 300 1000

Washing Machine 300 500

TV 150 400

Computer 100 400

Refrigerator 100 400

Total 16.05 kW 30.6 kW
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AI Training (above) involves batch jobs with high 

power utilization and dramatic power fluctuations. It 

requires massive synchronous computation, with effective 

utilization decreasing due to component failures. 

AI Inference (left) is an interactive service with lower 

utilization (like cloud services). Phases behave differently 

depending on applications. 

AI Training vs Inference 
Source: 

https://www.nationalacademies.org/d
ocuments/embed/link/LF2255DA3D

D1C41C0A42D3BEF0989ACAECE3

053A6A9B/file/D0589B040D44ED15
FDB8F850BBD42463DA4CF1AC72

70?noSaveAs=1
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Rapid electrical load growth 
results in substantial consumption of water

• In 2018 (two years before ChatGPT was publicly released), data centers were 

estimated to consume 135 billion gallons of water (~0.4% of the 

total annual water withdrawals in the U.S.)

• Microsoft’s water consumption increased by 34% from fiscal year 2021 to 
fiscal year 2022. 

• Google’s water consumption was 5.6 billion gallons in 2022, projected 
to increase due to the generative AI revolution. 

• Meta’s water withdrawal was ~1.29 billion gallons in 2022. 

• In some regions, data centers can account for a quarter of a town’s 

annual water consumption.

• Data centers in certain areas consume up to 57% of cooling water from 
potable sources.
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A typical hyperscale 
data center can use 

3–7 million 
gallons of water per 
day for cooling 
purposes.

An Olympic sized pool holds 
~0.5 million gallons of water.

Dimensions: 165 feet long by 
56 feet wide; 8 lap lane,; 
each 7 feet wide.
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Rapid electrical load growth 
affects environmental quality 

• The health costs of training an AI model could be 

30-120% of the electricity costs.

• Fossil-fueled power plants and diesel backup 

generators that power data centers emit 

hazardous pollutants (NOx, PM). 

• U. S. data centers in 2030 could contribute to 

nearly 1,300 deaths annually, resulting in a public 

health burden of more than $20 billion. 

• The health impact of data centers in the U.S. is 

projected to exceed that of on-road emissions in 

California by 2030. 

• The health costs are often felt most by low-income 

communities.
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Data centers bring tax revenue

• Data centers have been a significant source of tax 

revenue, making them attractive to state and local 

policymakers. 

• The data center industry is estimated to bring $1.2 

billion in tax revenue into the Virginia economy 

annually, including $1 billion to local municipalities and 

$174 million to the state.

• However, this revenue boost has not been adequately 

assessed in the context of increasing electricity demand 

and its broader impact.
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Data centers generate limited 
long-term local jobs
• A typical data center employs significantly fewer people 

on site (5-30) than headquarters and manufacturing 
(200-1,000 jobs). 

• Data center construction added 1% point to U.S. 

GDP growth in the first quarter of 2025.

• The Virginia Joint Legislative Audit and Review 
Commission (JLARC), estimates data centers generate 
74,000 jobs, mostly during construction, $5.5 billion in 
labor income, and $9.1 billion in GDP to Virginia’s 
economy annually (1.5% VA’s real GDP in 2024).

• Construction of a data center takes 12 to 18 
months; ~1,500 workers are on site at the height of 
construction. 

• A typical 250,000 sq.ft. data center hires ~50 full-

time workers (half of which are contract workers). 
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Promising Solution: transform data centers into grid and 
regional assets with flexible demand powered with clean energy. 

• Data centers can reduce energy consumption during grid strain, ramp up usage 

during renewable energy surpluses, and even store excess electricity to feed 

back into the grid, improving grid reliability and resilience.

• However, data center owners, operators, and customers lack incentives and 

support to pursue these opportunities.
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• PUE is defined as the ratio of 

total facility power to IT 

equipment power

• A lower PUE (closer to 1.0) 

means less overhead energy is 

wasted on cooling, fans, 

lighting, and so on. 

• The most efficient cloud data 

centers boast PUE in the 1.1–

1.3 range while the industry 

average has been around 1.5 

since 2020.

Source: Uptime (https://journal.uptimeinstitute.com/global-pues-are-they-going-anywhere/)

What is the average annual PUE for your data center? (N=567)

2007-2023

2.5

1.5

Power Usage 
Effectiveness
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www.newbuildings.org

Thank you!

Frick Environmental Center | Pittsburgh, PA Photo: Ed Massey

Nora Wang Esram, CEO

nora@newbuildings.org
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The Loud and Clear 

Reality Today: Data 

Centers & Energy 

Demand Growth
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October 1, 2025

Rich Bralley | Siemens Data Center Solutions
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What's Fueling Energy Demand Growth at the Data Center Level – Compute Driven Disruption
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Dr. Nora Wang Esram: nora@newbuildings.org

Michele Mitch-Peterson: michele.mitch-peterson@siemens.com

Haneepha DeGarmo: hdegarmo@voltus.co

Chelsea Harnish: chelsea@vaeec.org 
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