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The infrastructure that built the internet, cloud software, and video streaming is not the same infrastructure now being proposed for large-scale artificial intelligence. The two are routinely described with a single word, “data center,” and that label is doing a great deal of quiet work in public debate. It implies continuity where the record shows a break. It implies that the facilities now being sited at hundreds of megawatts are simply more of what has always existed, and that the digital services people rely on have always depended on them. The public data does not support that reading.
This analysis sets out what the government and peer-reviewed record actually show about the two categories: where they came from, how their energy and resource profiles differ, and why collapsing them into a single term obscures the questions that local governments are now being asked to decide.
What the historical record shows
For most of the last fifteen years, the dominant story in data center energy was decoupling: demand for digital services rose steeply while the electricity used to deliver it did not.
The clearest statement of this comes from a peer-reviewed analysis published in Science in 2020. Examining global data center energy use between 2010 and 2018, the authors found that total energy use rose roughly 6 percent over the period, while the number of compute instances rose about 550 percent (Masanet et al., 2020). Energy used per unit of computing fell by roughly twenty percent per year. The services that defined the consumer internet in that decade, including search, social platforms, software-as-a-service, and the migration of video to streaming, were delivered with a nearly flat energy footprint.
The United States picture, documented in the Department of Energy’s congressionally mandated report prepared by Lawrence Berkeley National Laboratory, tells the same story for the domestic fleet. National data center electricity use remained near 60 terawatt-hours from roughly 2010 through 2016, continuing a minimal growth trend (Shehabi et al., 2024). An earlier peer-reviewed study by overlapping authors framed this explicitly as the demand for services becoming decoupled from electricity use in the United States (Shehabi et al., 2018).
The mechanism behind the decoupling was not magic. It was efficiency operating on several fronts at once: steady improvements in the energy efficiency of servers and storage, large gains in how fully each server was utilized through virtualization, and a structural shift of workloads out of small, inefficient in-house server rooms and into larger, better-engineered facilities. Those forces were strong enough to absorb an enormous increase in demand without a matching increase in power draw. This is the central fact that the single word “data center” tends to erase: the infrastructure that carried the internet through its highest-growth years did so without commanding large new blocks of electricity.
What changed
The decoupling did not last, and the public record is precise about when it ended and why.
The Berkeley Lab report identifies 2017 as the inflection point. In that year, the installed base of servers began to grow again, and graphics processing unit (GPU)- accelerated servers built for artificial intelligence became a large enough share of the data center stock that total national electricity use began to rise once more (Shehabi et al., 2024). By 2018, the United States fleet consumed about 76 terawatt-hours, roughly 1.9 percent of national electricity. By 2023, it reached about 176 terawatt-hours, roughly 4.4 percent.
The rate of change matters as much as the level. The same report puts the compound annual growth rate of data center electricity at about seven percent from 2014 to 2018, then at about eighteen percent from 2018 to 2023, with a projected range of thirteen to twenty-seven percent through 2028 (Shehabi et al., 2024). On the report’s scenarios, national data center electricity use reaches somewhere between 325 and 580 terawatt-hours by 2028, equivalent to roughly 6.7 to 12 percent of total United States electricity. The Department of Energy summarized the trajectory plainly: data center load growth has roughly tripled over the past decade and is projected to double or triple again by 2028 (U.S. Department of Energy, 2024).
The report is direct about the cause. The recent rapid growth in accelerated servers, it states, is what drove total data center energy demand to more than double between 2017 and 2023. It also notes that 2018 energy use was higher than any scenario its 2016 predecessor had projected, because that earlier study did not anticipate the rise of AI-specialized hardware. In other words, the trend break was large enough to defeat the forecasts of the same expert group that had correctly described the preceding flat decade.
Two different machines for two different jobs
The reason the two categories diverge so sharply is that they are built around different workloads, and those workloads impose different physics.
The Berkeley Lab report draws a line in its taxonomy, dividing servers into two groups: conventional servers configured to run legacy data center workloads, and AI-specialized servers (Shehabi et al., 2024). Conventional workloads are the familiar ones: storing and retrieving data, serving web pages and applications, handling transactions, and distributing streaming video from caches near the user. These are demanding at the level of a large facility, but at the level of an individual rack, they have historically been modest, and air cooling has been sufficient to manage the heat.
AI-specialized workloads are different. Training and high-volume inference run on dense clusters of GPUs performing massive parallel computation. The report tracks AI servers by the number of GPUs they ship with, in configurations of two, four, and eight, and notes the emergence of rack-scale systems packing far more, such as the 72-GPU configuration that vendors have announced (Shehabi et al., 2024). With individual accelerators rated in the hundreds of watts, a single eight-GPU server concentrates several kilowatts before networking and cooling overhead, and a rack filled with such servers concentrates power at a level that conventional facility designs were never built to handle. That concentration is why the industry is shifting from air cooling toward liquid and direct-to-chip cooling, a transition the Berkeley Lab scenarios explicitly account for as a variable in future demand.
The practical consequence is that an AI facility and a conventional data center are not interchangeable buildings with different labels. They differ in power density per rack, in the electrical and cooling systems required to support that density, in the steadiness and magnitude of their grid draw, and in the timeline for replacing their hardware.
Where each application space lives
This is the point most often lost in public discussion. The services people use every day, including streaming, cloud storage, email, video calls, and the web itself, are conventional-workload services. They were scaled through the decoupling decade on infrastructure whose energy footprint stayed nearly flat. They do not require hyperscale AI facilities to function, nor did they require them to reach the scale they occupy today.
Hyperscale AI facilities occupy a separate and newer application space: the training and serving of large machine learning models. That space is real and growing quickly, but it is an addition to the digital economy rather than the foundation beneath the existing one. Treating the two as one continuous thing produces a specific error in reasoning: it lets the established necessity of the internet be rhetorically transferred onto a class of facilities that are recent, far more resource-intensive per site, and still expanding along an uncertain curve.
Why the distinction matters for local governance
The categories also carry different local footprints, which is where the distinction stops being academic.
A peer-reviewed assessment of the United States fleet found that data centers consume water both directly, for cooling, and indirectly, through the power plants that supply their electricity (Siddik et al., 2021). The study estimated the total operational water footprint of United States data centers at roughly 5.13 × 10^8 cubic meters in 2018, drawing on water from about 90% of United States watersheds. About one-fifth of the direct water footprint came from watersheds under moderate to high water stress, and nearly half of the servers were at least partly powered by plants located in water-stressed regions. A notable share of cooling water is potable water drawn straight from municipal utilities, which is unusual for an industrial load of this size.
The 2021 study reports that computing workloads in hyperscale facilities were nearly six times as water-efficient per unit of computation as those in smaller in-house data centers, a result of better cooling and higher utilization (Siddik et al., 2021). Cooling efficiency itself varies substantially with climate and technology (Lei and Masanet, 2022). Efficiency per workload and total resource draw are different measures, and a facility can improve the first while still representing a large, concentrated demand on the second. The relevant local questions concern absolute magnitude, siting, the source of cooling water, and the steadiness of the grid load, not efficiency ratios alone.
For a jurisdiction evaluating a proposal, then, the category of the facility is a material fact, not a labeling preference. A conventional colocation or cloud facility and a hyperscale AI training campus place different demands on the electrical grid, the water supply, and the land, and they sit at different points on the resource-intensity curve. An analysis that collapses them into a single term cannot distinguish a proposal resembling the flat-energy infrastructure of the 2010s from one resembling the steep-growth infrastructure of the 2020s.
What remains uncertain
The record is clear on the trend break but candid about the limits of forecasting. The Berkeley Lab authors emphasize that current estimates rest on incomplete data because the sector discloses little, and that their forward projections are presented as a wide range for the same reason. The gap between the low and high 2028 scenarios, roughly 325 against 580 terawatt-hours, reflects genuine uncertainty about how many accelerators ship, how hard they are run, and how efficiently the facilities housing them are cooled (Shehabi et al., 2024). Readers and decision-makers should treat any single point estimate of future demand with caution, including those at both the alarmed and the reassuring ends of the spectrum.
What is not uncertain is the structural distinction. Conventional data centers carried the internet and streaming through a decade in which their energy use barely moved. AI-specialized facilities broke that pattern beginning in 2017 and are the documented cause of the renewed and accelerating growth in data center power and water demand. The two belong to different application spaces and impose different physics. The single word that covers both is "convenient," but in analysis and policy, it conceals more than it reveals.
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