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Overview 
 
Energy affordability and the construction of Data Centers, including for 
the use and development of Artificial Intelligence (AI), are increasingly 
important issues, not only in Congress but also in rural and urban 
communities across the country. As data centers continue to be 
developed across the US to support the growing use of generative AI 
models, move from on-premises compute to more efficient cloud 
computing, and the rising national security concerns about maintaining 
US competitiveness in AI relative to China, it is clear that demand for 
electricity for AI data centers will continue to rise. 
 
This Basic will provide an overview of what AI data centers are, where 
they are located, how they function, and how they affect electricity usage 
and rates, water consumption, and overall affordability for Americans.  

 
AI Data Centers - The Basics 
 
AI data centers are physical locations that house, maintain, and protect 
the hardware, servers, and systems that enable generative artificial 
intelligence models to function. Examples of these AI models include 
ChatGPT, Claude, Gemini, etc. In a typical data center, a large amount of 
electricity is used to enable AI models to process, store, and transfer vast 
amounts of data. Numerous types of data centers exist, each varying in 
size, processing power, and power usage.  
 
The largest type of data center, known for its vast processing power, is the 
hyperscale data center. Hyperscale data centers are in increasing 
demand by both private companies and the United States Government, 
due to their immense size, efficiency, and their significant processing 
capabilities. The second-largest type of data center is colocation. 
Typically rented to third parties, colocation data centers allow companies 
to benefit from hyperscale data centers without bearing the cost of 
building their own. The third type of data center,  known as an enterprise 
data center, is typically operated by a single organization for its own AI 
workloads. The smallest type of data center is a micro data center, 
offering both flexibility and portability, though it has the least processing 
power. All of these different types and sizes of data centers come together 
to make up the more than 3,000 data centers across the United States, 
some of which have been around for 10-15 years. 

  

Center Forward Basics 
Center Forward brings together 

members of Congress, 
not-for-profits,  

academic experts, trade 
associations, corporations and 

unions to find common 
ground. Our mission: to give 

centrist allies the information 
they need to craft common 

sense solutions, and provide 
those allies the support they 
need to turn those ideas into 

results. 
 

In order to meet our challenges 
we need to put aside the 

partisan bickering that has 
gridlocked Washington and 

come together to find common 
sense solutions. 

 
For more information, please 
visit www.center-forward.org 

Key Terms: 

Hyperscale: The largest type of AI 
data center containing over 5,000 
servers and more than 10,000 
square feet of space; engineered for 
massive processing and storage 
capabilities. Hyperscale data 
centers also require the most 
electricity and water. 

Colocation: Large data centers 
rented to third parties and 
companies. This allows companies 
to enjoy the benefits of a 
hyperscale data center without the 
investment required to build their 
own. 
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Breakdown 
 
Data centers are located across the continental United States, 
concentrated near sites with reliable grid infrastructure capable of 
meeting high electricity demand. Northern Virginia has the largest 
number of data centers in the United States, with more than 560 centers 
in operation. Texas ranks second with approximately 391 data centers, 
followed by California (287), and Illinois (195).  
 
The main components of an operational AI data center are servers, 
processing chips, central processing units (CPUs) or graphics processing 
units (GPUs), data storage equipment, network routers, cooling 
equipment, and security infrastructure. Servers and GPUs, which 
perform most computational and data processing tasks, can consume up 
to 60% of the data center's electricity. Cooling equipment is typically the 
second-largest source of electricity consumption in a data center. 
Designed to prevent both fires and overheating, cooling equipment can 
consume more than 30% of the electricity required by an AI data center. 
Data center cooling equipment, while consuming large quantities of 
electricity, also requires significant amounts of fresh water, which leads to 
another set of issues, as outlined further in this Basic. 
 

Increased Electricity Demand 

Grid Infrastructure: The physical 
electric grid, made up of power 
lines, transformers, generators, 
various types of sensors, and 
communication systems, all of 
which enable electricity to travel 
from the source to the site. 

Cooling Equipment: Used to 
remove heat from the equipment to 
prevent overheating, fires, and 
breaking down. Either relies on air 
cooling or water cooling. Water 
cooling requires large amounts of 
groundwater. 

Terawatt-hours (TWh): A unit of 
energy; one trillion watt hours. 
This is the same as powering an 
electronic device with a steady 
supply of one kilowatt for one hour. 

 
As demand for generative artificial intelligence has increased, so has the amount of energy required to power it. In 
2023, data centers in the United States used 176 terawatt-hours (TWh) of electricity, roughly equivalent to the 
annual electricity consumption of approximately 16 million US homes. By 2024, according to the PEW Research 
Center, 183 TWh of electricity was used, an almost 6% increase from the previous year. 183 TWh of electricity 
makes up more than 4% of the country’s total annual electricity usage. The US Department of Energy’s projections 
indicate that annual data center energy consumption could double or triple by 2028, accounting for up to 12% of 
US electricity use, and by 2030, it could reach as high as 426 TWh. 

 
Aside from electricity, another resource consumed in vast quantities by AI data centers is fresh water. According to 
the Environmental and Energy Study Institute, large data centers can consume up to 5 million gallons of water per 
day to cool their equipment. This is equivalent to the daily water use of a town of 50,000 people, although water 
use varies significantly depending on the technology used for equipment cooling and the conditions inside the 
facility. In Northern Virginia alone, as of 2023, data centers had cumulatively used almost 2 billion gallons of water. 
Across the United States, data centers used roughly 163.7 billion gallons of water in 2021. This can place 
additional demands on local water resources, particularly in regions where supplies are already constrained, 
including freshwater supplies for agriculture. These overall trends in electricity and water consumption reflect 
that as data centers consume more electricity, their demand for fresh water will rise. 

 
Energy Affordability and Infrastructure Investment 

 
Supporters of AI data center development believe that constructing these facilities is necessary to expand the US 
AI infrastructure and support national security objectives. On the other hand, critics argue that the growth of AI 
data centers strains local electricity and water supplies and energy infrastructure, prompting concerns among 
some local communities where data centers are proposed. Because of the substantial energy requirements of 
hyperscale data centers, whether for processing or cooling equipment, many analysts project that, to keep up with 
increased electricity demand, a significant amount of capital will need to be invested in grid modernization. These 
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infrastructure investments have the potential to increase costs for energy providers, which may, in some cases, 
contribute to higher electricity rates for consumers, both residential and commercial. 
 
Balancing the calls for AI data center construction and expansion, as well as electricity grid modernization, with 
the potential environmental and economic impacts of expanding both data centers and the electric grid is central 
to discussions on AI data centers today. As AI continues to expand and calls for grid modernization and data center 
expansion increase, discussions surrounding energy affordability, infrastructure investment, environmental 
impacts, and long-term grid reliability are expected to remain central policy issues at both the state and federal 
levels. 
 

Links to Other Resources 
 
●​ Bloomberg: Big Tech to Spend $650 Billion This Year as AI Race Intensifies 

●​ Congressional Research Service: Data Centers and Their Energy Consumption: Frequently Asked Questions 

●​ CoreSite: Top 10 U.S. Data Center Markets and Why They Are Hot 

●​ Edison Electric Institute - Charles River Associates; Retail rate trends in the US 

●​ Environmental and Energy Study Institute: Data Centers and Water Consumption  

●​ Environmental Law Institute - AI’s Cooling Problem: How Data Centers Are Transforming Water Use 

●​ Eurostat: Glossary: Terawatt-hour (TWh) 

●​ IBM: What is an AI data center? 

●​ Microsoft: Inside the world’s most powerful AI datacenter  

●​ NPR: Data centers are booming. But there are big energy and environmental risks 

●​ Pew Research Center - What we know about energy use at U.S. data centers amid the AI boom 

●​ Searchlight Institute - Seizing the Data Center Buildout for Grid Modernization  

●​ The Guardian: The AI boom is heralding a new gold rush in the American west 

●​ U.S. Department of Energy - Electric Grids  

●​ World Resources Institute - From Energy Use to Air Quality, the Many Ways Data Centers Affect US Communities 

●​ Data Center Dynamics - How much capacity is in aging data centers?  
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https://www.bloomberg.com/news/articles/2026-02-06/how-much-is-big-tech-spending-on-ai-computing-a-staggering-650-billion-in-2026?embedded-checkout=true
https://www.congress.gov/crs_external_products/R/PDF/R48646/R48646.7.pdf
https://www.coresite.com/blog/top-10-u-s-data-center-markets-and-why-they-are-hot
https://mail-attachment.googleusercontent.com/attachment/u/0/?ui=2&ik=d0b6f23cb4&attid=0.1&permmsgid=msg-f:1859220998651579119&th=19cd47a5cf930aef&view=att&zw&disp=inline&sadnir=2&saddbat=ANGjdJ8FKh9IrvftdNAK1afS3SQBdCu34TsFfORKIgzOUrZ52vK8XKdjs1bAnDxd8ytXy7-WLV96Bn4xRtS_SURXoccWaeNbkw1Hb0qFKPwkSsWj6BTSaww-ujjKKafFoLFdKo24OOJOafvIzaysNj-v5VF5MZP0QZPmk80i6JWJ5qjJfk0rESZrZYGwHuEGquOeyzUzCgMDsY2ltrPMMiRkl5s9mSbtVY3ioyrPLOHHRd2vJ_UNUQ50MwOnFBBwSjGiiDIqitUCHFJ9fgjgmIKX4O3qwcmcKwPH2DSyLHgKfiTf5d-fz4ZTlVqowScf7SM8goFwZF6XAhmDbD3cjvDiYvYP8XMqHoiNAKVKfLgbCksAY87AHBbSjVF-vuSTp6F77aSb1lyqbjfYahMwRkkYQxcwomAw4cPar7N5vbFjAdPBM5uL3Z7QjTngukaxIA0rQRYCtahA8NsTDKw-R4UaFOx9NrmPBDVG6EfWnu_doPv5poAzPISIvQJK6K7C1bSN3HIt7mLM2n04NxaagGiwt8-VunNhYyQXoMQ1pC5fNmHzi_xPmnWVMuRAE0TVqqf17VCGfuen5nm47DNZNYjtLLs0NzWytdoCwQbagTUvKFDPVcrkznq350lsRqXqIU2bEA_lW-EdfPGuBxoWt86YXAv4W2taLhKQ147EHfGscYqEf11ocgn2o37JUo6XdPsGMz-fh6vLL1zeifVNbuVdN1XpMD7OPXtvBZXzRIPzC9SgrUjbMlzujmyto0nEkRnGx5mxCEbEFpDHgL6mq97giNUCo072B5m56eA3GkpBanbpsMgUw5uItc45PGpnthOujutwGqinOWwpqiAUFAbHw5mDLG0b477S-Ki1ZT1YI23TgmS8ukeUK87NXbW_Q-DUMhGs-eo5PQhUkjH7QzEX_fvtSA2XkBxljUMuWgH-gvOMAa3qei09YDd4h57Q9vqQKThxqwpA0l-6nhqmgmyZzluUvrzNQA6_DFW_6TPoXZo0tmOmWhmnjWh0FH98K6YpxabPu-tvNLdWk1GYD6f9FXsSiMbmZ7y1NRV2IHtvr8CBEImkpXJO7yKD6Sk
https://www.eesi.org/articles/view/data-centers-and-water-consumption
https://www.eli.org/vibrant-environment-blog/ais-cooling-problem-how-data-centers-are-transforming-water-use
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Terawatt-hour_(TWh)
https://www.ibm.com/think/topics/ai-data-center
https://blogs.microsoft.com/blog/2025/09/18/inside-the-worlds-most-powerful-ai-datacenter/
https://web.archive.org/web/20251016222630/https://www.npr.org/2025/10/14/nx-s1-5565147/google-ai-data-centers-growth-environment-electricity
https://www.pewresearch.org/short-reads/2025/10/24/what-we-know-about-energy-use-at-us-data-centers-amid-the-ai-boom/
https://www.searchlightinstitute.org/research/seizing-the-data-center-buildout-for-grid-modernization/
https://web.archive.org/web/20251215053400/https://www.theguardian.com/technology/2025/dec/04/nevada-ai-data-centers
https://www.energy.gov/topics/electric-grids
https://www.wri.org/insights/us-data-center-growth-impacts#:~:text=Virginia%2C%20often%20described%20as%20%E2%80%9Cthe%20data%20center,of%20facilities%2C%20followed%20by%20Texas%20and%20California.
https://www.datacenterdynamics.com/en/opinions/how-much-capacity-is-in-aging-data-centers/
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