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Executive Summary

Artificial intelhigence (Al) has the potential to transform everyday life, if it has not done so already.
The United States outperforms the entire globe when it comes to Al innovation. It ranks first in
Al Vibrancy, a metric developed by Stanford University’s Institute for Human-Centered AI (HAI)
that considers seven categories: research and development, responsible Al, economy, talent, policy
and governance, public opinion, and infrastructure [2].

To operate, Al products require very large computers with lots of computer chips that are housed
mn facilities called data centers: typically warehouse-like buildings filled with racks of interconnected
I'T equipment, called servers. These facilities are energy-intense, so powering them requires careful
coordination and planning. Computing data centers’ exact energy use has proven difficult in recent
years due to a lack of data sharing requirements, among other factors. If the U.S.’s current pace of
mnovation remains constant, Al data centers will drive power demand up by six gigawatts (GW),
enough to power one hundred million light bulbs, by 2030 [3].

The United States’ power grid only has the capacity to power an additional 1.2 GW worth of Al
data centers before exhausting existing energy infrastructure. Therefore, the U.S. must identify and
execute efforts to equalize power demand with power supply, either by increasing supply,
decreasing demand, or both. First, though, the U.S. must fill its ever-growing knowledge gap
regarding data center energy consumption and impacts; industry requires modern data center
measurement metrics that provide a complete picture of data centers’ effect on the environment,
the power grid, and nearby communities. Should the U.S. fail to do make these changes, it risks
losing its global AI dominance and ability to meet environmental goals.

To fill the knowledge gap, Congress should pass and appropriate the Data Infrastructure Energy
Measurement and Standards Act, the Unleashing Low-Cost Rural Al Act, the Load Forecasting
Enhancement Act. Industry should commission the Electric Power Research Institute (EPRI) to
study Al data centers’ impacts on the power grid. Congress should then 1solate data centers and
hold them accountable for their negative impacts by passing and appropriating the SHIELD Act
(to separate large loads into a separate consumer class) and the PRICE Act (to require data centers
to procure clean energy). Congress should introduce and pass additional federal policy to protect
ratepayers and accelerate industry development by separating large loads from other energy
consumers via a separate interconnection queue. This federal policy should introduce
requirements to join the newly established large load interconnection queue: a commitment to

employ energy efficiency and demand response into their operations, for example.

The proposed plan will take years to implement and take effect. Thus, a consortium group should
meet to establish an mterim agreement describing the best ways to practice energy efficiency and
demand flexibility in data center operations as industry understands them today. Ultimately, it 1s up
to individuals to advocate for the implementation of this change, as this paper encourages them to
do just that.
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Background: Artificial Intelligence Today

The United States as a Global Leader in AI Innovation

Artificial intelligence (Al) has the potential to transform everyday life, if it has not done so already.
The potential for Al to positively impact society 1s astronomical, and mnovations have already
begun to prevail. For instance, researchers developed an AI model that can effectively screen for
diabetic retinopathy, potentially reducing consumer costs and speeding up the process, meeting
previously unmet demands [4].

The United States outperforms the entire globe when it comes to Al innovation. Globally, the U.S.
ranks first in AI Vibrancy, a metric developed by Stanford University’s Institute for Human-
Centered Al (HAI) that considers seven categories: research and development, responsible Al,
economy, talent, policy and governance, public opinion, and infrastructure [2].

Infrastructure Behind Artificial Intelhgence

Artificial intelligence 1s more than large language model (LLLM) chatbots such as OpenAl’s
ChatGPT or Anthropic’s Claude. In fact, LLLMs make up a small category of Al products. These
products require very large computers with lots of computer chips that are housed in facilities
called data centers (DCs); typically warehouse-like buildings filled with racks of interconnected I'T
equipment, called servers (see Fig. 1).

e RACK

Figure 1: Diagram of server rack found in data centers

As a result, Al requires extensive amounts of energy for its operation. On average, approximately
half of a data center’s energy supply powers the I'T" equipment it houses, and much of the rest
powers infrastructure to cool that equipment [5]. The ratio between total energy used by a data
center and energy used just for the I'T equipment (i.e. not for cooling), called power use efficiency
(PUE), characterizes how much power a data center uses outside of baseline functionality, though
some say the metric is outdated due to the limited information it communicates [6].



Powering Al data centers requires careful coordination and planning due to their energy-intensity.
Many data center companies, especially tech giants Amazon, Meta, Microsoft, and Google, power
their data centers with renewable energy, but smaller companies with less funding do not have the
ability to mnvest in typically expensive renewable development. Further, many startups are also
researching ways to use less power for their data centers by increasing computer chip efhiciency and
mtroducing dynamic power use methods that reduce grid strain; these methods are known as
“demand response” or “demand flexibility,” and will be discussed in detail later.

The United States houses approximately 409% of all data centers around the world [7] and accounts
for over 45% of global data center electricity usage [8]. According to EPOCH AI’s “Trends in
Artificial Intelligence” report, each gigawatt (GW) of data center infrastructure costs $36 billion in
upfront capital expenditure [9]. Nevertheless, big tech companies such as Amazon, Google, Meta,
and Microsoft construct the facilities left and right; those four companies own a collective 70% of
U.S. data centers [10]. Industry professionals say that these companies value interconnection time
more than cost (since they have such extensive funds), explaining the large investments [11].
Ensuring accurate measurement of data center power use 1s difficult because measurement
standards do not exist or are oversimplified. Notably, there are “currently...no legally binding
energy standards that apply explicitly to operation of DCs in the private sector,” which makes it
difficult to accurately measure and understand data center impacts as companies do not have to
release their energy use data [5]. Nevertheless, as AI companies work toward faster and more
powerful models, demand for new and expanded processing infrastructure (the computers in data

centers) skyrockets, which consequently increases power demands [5].

Data center companies could choose to employ, where they develop and use their own power
sources, separate from the grid, to power their data centers. While this can eliminate the need to
coordinate with the energy grid, it often fails to provide rehiable energy, which 1is vital to the data
centers’ functionality. If their power source fails, there’s no fail safe. Procuring power sources that
match the rehability of the grid costs immense amounts of money and a plethora of time to build,
making it an unattractive option for most developers. Tapping into the grid, on the other hand,
offers its own surplus of hoops to jump through. The largest of these 1s the permitting process,
which will be discussed later. Still, increasing energy demands will likely eliminate the possibility

for all data centers to island their power in 2030, necessitating grid-wide reform [3].

Environmental Impacts of Artificial Intelligence

Enabling artificial intelligence by operating data centers leaves a notable environmental footprint.
Al data centers have direct and indirect effects that arise via the procurement of the power they
source, the way they cool their I'T equipment, and even the noise they produce. However, because
most data centers do not disclose the amount of power they use, accurately quantifying their

environmental impact proves difficult and their effects remain unclear [12].

Still, a 2026 report concludes that data centers around the world likely emitted “between 32.6 and
79.7 million tons of CO....in 2025, while the water footprint could|‘ve| reachled] 312.5-764.6



billion L.” [12]. A 2026 Patterns article deduces that U.S. data centers’ carbon intensity is likely
395.65 gCOy/kWh at most, meaning that for each kilowatt hour of power used, an average U.S.
data center emits 395.65 grams of CO:[12]. A 2023 study found that U.S. data centers’ carbon
mtensity was 489% higher than average power consumers [13]. While recent carbon intensity
metrics are difficult to calculate due to data scarcity, data centers’ rapid expansion has undoubtedly
mtroduced more of these carbon-intense facilities to the U.S. power grid. Further, the
International Energy Agency (IEA) predicts (in its base-case scenario) that U.S. CO. emissions will

mcrease by 709 by 2035, amounting to 3.3% of national CO. emissions [14].

Stakeholder Analysis

Numerous entities hold stake in how data centers source their power. To ensure the formulation
of an applicable, comprehensive, and effective solution, stakeholder interests must be imnvestigated
and accounted for. Appealing to all stakeholders increases the probability that the U.S. will

mmplement this paper’s recommendations.

Data Center Companies

First and foremost, the Al data center companies themselves act as a major stakeholder n this
1issue. They seek success of their business, typically in the form of procuring profits. In effort to
achieve that very success, data center companies want ample access to reliable power, enabling
their AI models to run as often as possible. Industry experts note that most companies value
mterconnection time (the time it takes to secure a power source and commence operation) over
price [11], [15]. Further, data center companies seek to maintain data privacy, including privacy of
data describing how much energy they use [6], which makes widespread industry coordination

difficult.

Utlities

Utilities (RT'Os and ISOs, discussed later) also play an important role in the conversation. They
seek to maintain grid reliability to keep homes and businesses powered and keep customers

satishied. Utilities may have significant leverage with data center companies because of their ability
of provide the rehable energy data center companies seek out.

Communities

Communities around the U.S. rely on public resources such as power and water, and the Al data
center boom could (and, arguably, does) plague communities with water and noise pollution,
energy strain, and higher energy prices. In fact, data center opposition has risen sharply i 2026,
and numerous communities around the country have voiced their concerns through protest [16].
The concept of NIMBY-1ism (NIMBY stands for “not in my backyard”) has gained widespread

traction across the country, especially in communities where data centers are built most often.



People see the benefit of and need for data centers, but no one wants them to reside in their

community.

Environmental Activists

While they could be considered a subset of communities, environmental activists have worked
hard to make their concerns for Al data centers’ environmental impacts heard. These activists seek
to reduce, but 1deally eliminate, data centers’ emissions, water use, and pollutive nature. To a
degree, everyone wants to leave the earth better than they found it, argues Utah’s Senator John

Curtis [17]. Environmental activists distinct themselves simply by vocalizing their concerns.

Policymakers

As the only body able to impose widespread mandatory regulations, policymakers hold arguably
the most power to reform the way data centers power themselves. While potentially an
oversimplification, one expert argues that congresspeople primarily seek reelection and therefore

act 1n accordance with their constituents’ inclinations, beliefs, and asks [18].

Barriers to Maintaimning Lead i Artificial Intelligence Race

In a 2024 report, EPOCH Al said that, to continue mmnovating at its current scale, the United
States would have to build out six gigawatts worth of Al data centers by 2030 [3]. However, many

obstacles stand 1n the way of meeting that hefty quota.

Power Grid Stress and Reliability Concerns

Data center growth has caused U.S. energy demand to triple over the last decade, amounting to
4.49% of total U.S. electricity use [19]. This growth is not expected to curb anytime soon, either:
Lawrence Berkeley National Laboratory predicts that demand could account for between 6.7%
and 129% of all U.S. demand by 2028 [19]. Correspondingly, EPOCH Al projects U.S. energy
demand to reach to 240 TWh by 2030, a 1309 increase from 2024 levels [14]. Looking closer
mto Stanford’s Al Vibrancy metric, the United States 1s not as dominant as it appears, ranking fifth
In per capita infrastructure, for example [2].

While the U.S. requires a 6 GW increase in data center energy supply to maintain current growth
rates, the country can add merely 1.2 GW before exhausting the grid’s energy capacity, [7]. Put
more simply, after adding 1.2 GW of new energy consumers to the grid, it would no longer

produce enough power to sustain all its consumers.

The United States power grid does not have the capability to accommodate rising energy demands,
so developers must add new energy infrastructure to the grid. In fact, EPOCH Al cites power
demands as the most limiting constraint for Al data center scaling to continue through 2030 [3].
Power grid expansion prerequisites Al expansion, and it must happen soon if the U.S. seeks to
retain its global AT dominance. Building new power plants 1s the obvious solution to the U.S.’s



capacity 1ssue, but doing so takes years. PJM, a regional transmission operator, experienced such
an intense mflux of interconnection requests that it proposed a two year hiatus on accepting new

enqueues [20].

‘While waiting for power supply to increase, data centers could reduce their energy demand by
employing demand response (also referred to as “demand flexibility”), a practice where the
amount of energy a data center uses varies based on how stressed the grid 1s at a given moment.
‘While this would assist with the 1ssue, the rapid expansion of Al data centers’ power needs renders

demand response msufficient as a sole solution. Thus, power grid expansion remains necessary.

Transmission Limits and Role of Permitting

Arguably the largest barrier to creating sustainable data centers, though, 1s the permitting process
that bottlenecks grid infrastructure development, holding data centers back from getting the power

they need to operate.

The United States’ energy development permitting process 1s decentralized, complex, and
bureaucratic, introducing sometimes years-long wait times for development of renewable energy
sources, for example. These processes are split into local, state, and federal requirements. While
state and local permitting processes vary, the federal process remains largely the same. The usually
lengthiest part of the process revolves around the National Environmental Policy Act (NEPA).
Enacted i 1970, it established the Council on Environmental Quality (CEQ) and aims to ensure
that developers consider a proposed infrastructure project’s environmental impacts before

commencing the project’s construction.

The United States does not maintain a national transmission system—instead, regional transmission
operators (RTOs) and independent system operators (ISOs) mosaic the country, as seen in figure
two [21]. Just weeks ago, FERC issued an order instructing these RT'Os and ISOs to revisit their
rules and practices on data center interconnection and notifty FERC of their action plan by August
2026 [22]. The responses to this request should be considered closely as stakeholders work to

address the data center power 1ssue.
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Figure 2: Map of United States ISOs and RTOs [21]

Numerous stakeholders and subject matter experts say that permitting reform 1s the greatest
hinderance n clean power development efforts. Transmission and permitting concerns affect more
than just data centers, though; numerous industries experience setbacks due to the systems’
bottlenecks. While permit reform would help solve the data center 1ssue, reforming the process
requires expertise in a wide array of industries and lies outside the scope of this paper. Thus, while
it 1s arguably the most necessary area of reform, doing so in this proposal would be 1rresponsible.

Stakeholder Pushback

Environmental and political stakeholders pushing for greater accountability surrounding data
centers’ negative impacts on both the environment and energy affordability also induce some
delays 1n the process. One study found that protesters managed to block or delay seventy-five data
center projects nationwide, equating to $130 billion worth of construction, in the first quarter of
2026 [16], [23]. Representative Alexandria Ocasio-Cortes, for example, recently presented samples
of drinking water that had been polluted by nearby data centers in a Georgia community during a
congressional hearing [24].

Major pushback originates from how data centers power their facilities. According to the
International Energy Association’s (IEA) 2025 report, “Energy and Al,” natural gas powers the
largest share of data centers in the United States, at 409%. Solar and wind come next, powering 27%
of US data centers. Interestingly, the four largest data center companies—Meta, Google, Amazon,
and Microsoft, which account for 70% of United States data center infrastructure [10]—exclusively
employ renewable energy sources to power their centers [14], [25], [26]. A 2025 article points out
that attributing specific energy sources to data centers 1s difficult due to the interconnected nature
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of the grid [26]. Plus, many leading data center companies purchase renewable energy credits

(RECs), which support external renewable buildout, rather than developing their own [25].

Other stakeholders worry that data centers will increase consumer electric bills. H.R. 7066, the
Stopping Hikes in Electricity from Large Load Demands (SHIELD) Act, would require data
center companies to assume financial burden of necessary grid upgrades, relieving utilities
themselves from it and theoretically enabling buildout of more energy efficient infrastructure [27].

The bill was referred to the House Committee on Energy and Commerce [27].

These stakeholders are valid, and their concerns should be taken seriously as the U.S. works to

create a safe, sustainable world for future generations that continues to foster innovation.

Attempts at Regulation and Why They Haven’t Worked

The Al revolution 1s here, but the U.S. does not understand the impact of the data centers that
enable 1t and does not have the clean energy capacity to maintain it. Both knowledge-gathering and
clean energy procurement take years—time industry and the environment do not have. Still, both
are necessary to foster a sustainable environment for the U.S. to develop next generation
technology. Efforts to fill the knowledge gap, increase clean energy supply, and decrease Al data
center energy use must occur, but interim solutions must accompany them so that stakeholders

receive the clarity they need as fast as possible.

Sen. Bernie Sanders (I-VT), with widespread public support from Rep. Alexandria Ocasio-Cortes
(D-NY-14), mtroduced S. 4214, the Artificial Intelligence Data Center Moratorium Act, which
calls for a pause on Al data center construction until congress enacts legislation that “safeguards the
public from the dangers of AI” [28]. The bill was read twice and then referred to the Committee
on Commerce, Science, and Transportation on March 25, 2026, where it has since remained [28].
Too many companies’ success depends on the operation and construction of data centers, so
moratoriums like this one struggle to garner industry support. Data center moratoriums have only
done so on the state level; New York Governor Kathy Hochul just signed an executive order
mmposing a temporary moratorium [29], and the Maine legislature passed a moratorium bill in
April 2026 [30], although Governor Janet Mills vetoed it due to workforce concerns regarding an
existing project [31].

Moratoriums are effective in theory, but sometimes not so i practice. Some experts worry that
developers will simply move to other states or countries should a moratorium be installed where
they planned their development [32]. Further, since states imposing moratoriums typically have
cleaner energy grids than states without moratoriums, data centers may end up in states with more
fossil fuel-reliant energy grids, inducing effects opposite what the hypothetical moratorium
mtended [32].

Numerous policy initiatives advocate for mandated data transparency, but none have gained
traction in Congress. For example, Rep. Robert Menendez (D-NJ-8) sponsored H.R. 6984, the

Data Center Transparency Act, which would mandate the EPA to publish a report on data center



energy use and impacts every three months [33]. The House referred the bill to the House
Committee on Energy and Commerce n January 2026, where it remains today. While this and
similar bills would provide a better picture of data centers’ current impacts, some experts question

the authority of the government to mandate private companies to release the requested data [6].

Clean energy tax credits, on the other hand, benefit industry and leave consumers behind.
Regardless, the One Big Beautiful Bill Act repealed these tax credits [34]. Anthropic’s recent call
for a global Al development pause seems well intended, but industry experts question the call’s
sincerity given that a pause would allow Anthropic’s models to remain the best in the industry [11],
[35]. Overall, the failure to consider the interests of all involved stakeholders 1s the primary reason

for these unsuccessful regulation initiatives.

The Solution

Steps to solve the data center power issue fall into three primary categories—filling the knowledge
gap, Increasing renewable energy supply, and reducing data center power demand—, each

discussed at length below. Only action plans that address each category have the potential to truly
solve this issue. Otherwise, some problem areas may remain unchecked and continue advancing

data centers’ negative impacts.

Fill The Knowledge Gap

The first step to any regulatory solution 1s understanding the 1ssue as it currently stands. No data

center company can quantify the impact of reform without understanding the starting point.

Understanding data centers’ impacts requires more than simple data collection and reporting. Due
to the rapid expansion of data centers, industry standard metrics, namely PUE, have grown
outdated and no not provide detailed enough information, experts say [6]. Thus, modernization of
data center energy use metrics must accompany data collection and reporting nitiatives to provide
a useful image of current trends. The House Space, Science, and Technology Committee recently
passed the Data Infrastructure Energy Measurement and Standards Act (H.R. 9372) [6], which
would direct the National Institute of Standards and Technology (NIST) to “develop best practices
for measuring data center energy use” and “study data availability for the purpose of improving
energy demand forecasting capabilities” [36]. The bill provides NIST with $10,000,000 annually
through FY2027 to do so. Unlike the Data Center Transparency Act, the Data Infrastructure
Energy Measurement and Standards Act will develop modern, effective measurement
methodologies [36], rather than mandating the collection and release of outdated ones.

Increase Renewable Energy Supply

It 1s no secret that the United States must increase its power grid’s capacity to meet growing data
center demands. While industry could choose to develop fossil fuel-based power plants,
communities have made it clear that they want renewable energy to power nearby data centers. In a
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time of such urgent need when time 1s of the essence, risking capacity development delays due to
community pushback, like those seen in Alabama [23], 1s unacceptable. Thus, industry should

fund renewable energy projects to avoid risk of community backlash and project delays.

While the largest data center companies already employ renewables as their power source, these
clean energy sources still only amount to 27% of the energy supply [14]. Increasing the share of
data centers powered by clean energy must happen soon. Not only will it avoid risk of community
backlash, but it will mitigate the centers’ environmental impacts and speed interconnection time.
Solar, for example, has the fastest build time of all main energy sources available today, which 1s

beneficial for the urgent need for energy infrastructure [11].

The expansion of renewables incorporates another concern: energy reliability. Oftentimes, solar
and wind power sources are less reliable because they depend on weather constraints. To combat
this, the role of energy storage and nuclear power in clean energy rehiability must be considered.
Expansion of those technologies would allow for more widespread adoption of renewables while

maintaining the reliability that Americans depend on.

Reduce Large Load Energy Demand

As discussed, solving the data center power issue mvolves more than just increasing supply.
Reducing energy demand 1s also crucial to the solution, and demand flexibility 1s a promising way
to do that. Data centers should incorporate demand flexibility and general energy efficiency into

their facilities from the lowest level.

Data centers and I'T companies may attempt to manufacture and employ more efficient computer
chips to reduce power consumption, but studies show that doing so 1s not enough to mitigate the
rise in power demand induced by the rapid construction of new data centers [19]. As seen in
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Figure 3, data center energy consumption continues to increase in all future scenarios despite

advancements in computer chip efficiency [19].
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Figure 3: “Total U.S. data center electricity use from 2014 through 2028.”[19]

The Recommendation: A Comprehensive Approach

Al data centers develop and evolve rapidly, from the I'T technology they use, to the way they cool
themselves, to where they source their power. Stakeholders continue to struggle to understand data
centers’ impacts on the environment, surrounding communities, and the power grid. While
legislative and industry efforts try to keep up, knowledge gaps continue to widen. Mitigating Al data
centers’ negative effects mandates an approach based on adaptive management. Doing so will allow
mitigation efforts to progress knowing that metrology and methodology may require future
amending. Therefore, these recommendations keep adaptive management at their forefront.

Crafting an intervention plan that caters to so many stakeholders seems daunting, but possible.
Prioritizing existing progress 1s vital to make this process as fast as possible. Further,
communication and consensus on a single action plan is vital to solve this 1ssue quickly; the
mtroduction of many bills that have similar contents results in repeating work, wasting the time and
valuable abilities of decisionmakers in the space. Plus, having so many different initiatives,
especially on the congressional side of the solution, makes it difficult for any one bill (or set of
bills) to garner enough support to pass. Of the eight bills reviewed during the development of this
proposal (see Table 1), none of them have been enacted into law, despite bipartisan support of Al
regulation [37], [38].

Table 1: Relevant Active Legislation in Congress



Short Title

Sponsor

Description

“To conduct a study on
the impact of artificial

Unleashing Rep. Jim Costa mtelligence and data center
H.R. 5227 | Low-Cost [D-é A-21] site growth on energy Introduced

Rural AT Act supply resources in the
United States, and for
other purposes” [39]

“T'o amend the Defense
Securing Production Act of 1950 to | Introduced:
Reliable accelerate designated referred to
LR, 5097 Power for Rep. Andy Barr | critical artificial intelligence | House
e Advanced [R-KY-6] infrastructure projects as a | Committee on

Technologies priority national defense Financial

Act projects, and for other Services
purposes.” [40]

Introduced:
Rep. Robert “T'o require data centers to Eterred ©
H.R. 6983 | PRICE Act Menendez [D- | generate electricity, and for OUSe
NJ-8] other purposes.” [41] Commuiige on
) Energy and
Commerce
“T'o require reports on the | Introduced:
Data Center Rep. Robert e.ffects (.)f data centers on referred to
H.R. 6984 | Transparency | Menendez [D- arqu ality and water .. House.

Act NJ-8| quality, agd on electricity 90n1n11ttee on
consumption by data Energy and
centers.” [33] Commerce
“T'o amend the Public
Utility Regulatory Policies | Introduced:

. Act of 1978 to add a referred to
Rep. Mike o i )
H.R. 7066 | SHIELD Act | Levin [D-CA- | S@andard relating to the -} House |
consideration of large load | Committee on
49] R
facilities as a class of Energy and
electric consumers, and for | Commerce

other purposes.” [27]
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Number Short Title Sponsor Description Status
To require the Federal Introduced:
Energy Regulatory
Load . . . referred to
Forecastin Rep. Troy Commission to establish House
H.R.9332 & Balderson [R- regional joint boards to .
Enhancement ] : Committee on
OH-12] study electric load
Act . . . Energy and
forecasting, and for other
AN Commerce
purposes.” [42]
“To direct the Director of
the National Institute of
Data Standards and Techpology Introduced:
to develop best practices
Infrastructure . : referred to
Rep. Suhas for measuring data center
Energy House
H.R. 9372 Subramanyan energy use, study data .
Measurement |y v availability for the purpose | ¢ Omitee on
and Standards of improvin enerp p Science, Space,
Act P & cnergy and Technology
demand forecasting
capabilities, and for other
purposes.” [36]
“To impose a moratorium
Artificial on the construction of new
Intelligence Sen. Bernie data centers until
S. 4214 Data Center L legislation 1s enacted that Introduced
) Sanders [I-VT] .
Moratorium safeguards the public from
Act the dangers of artificial

mntelligence” [28]

Part One: Fill the Knowledge Gap

Curbing negative Al data center effects 1s impossible if the effects are not quantifiable in the first

place. Thus, filling the ever-growing knowledge gap prerequusites any other reform efforts.

Leveraging existing progress, rather than beginning from scratch, allows the knowledge gap to close

quicker. The Data Infrastructure Energy Measurement and Standards Act (discussed above)

directs NIST to develop modern metrology around data center impacts. Congress should

authorize and appropriate this piece of legislation as it would enable industry to better understand

data center energy usage patterns and consequently improve upon them. Developing new

measurement metrics will likely take NIST between one and three years, but such a wait is

necessary to ensure quality and longevity of the updated metrology.



17

Other bills currently making their way through congress would also be of benefit, many of which
have been referred to either the House Space, Science, and Technology Committee of the House
Committee on Energy and Commerce. However, congress should prioritize the Data
Infrastructure Energy Measurement and Standards Act because it lays a vital foundation for the
future of energy measurement, management, and regulation. After passing that bill, congress
should pass the Unleashing Low-Cost Rural AI Act and the Load Forecasting Enhancement Act,
each of which work to fill the gap in knowledge of data centers’ impacts. Congress should abandon
efforts to pass the Data Center Transparency Act, the Artificial Intelligence Data Center
Moratorium Act, and the Securing Reliable Power for Advanced Technologies Act, as they each

leave out important stakeholders that must be considered in the solution.

Simultaneously, industry should commission EPRI to study the short- and long-term impacts of
data centers and which technologies minimize them. While this study would utilize outdated
measurement metrics to characterize data center impacts, doing so 1s favorable to waiting for NIST
to complete their metrology development before beginning this EPRI study due to the years-long
timeline. Data centers will continue to advance whether or not their effects are studied, and waiting
to study those impacts out of a desire do use modern metrology risks legislation falling further
behind technological innovations, which could further widen the knowledge gap.

Only when stakeholders have a solid understanding of how and why data centers impact the

environment and their nearby communities so negatively can they work to address those impacts.

Part Two: Isolate Large Loads and Hold them Accountable

Congress should protect ratepayers and the electric grid by passing new and existing federal
policies. One piece of legislation Congress should pass 1s the SHIELD Act, which creates a new
class of energy consumers: large load facilities [27]. Congress should develop and pass new federal
policy that establishes a separate imterconnection queue for large load facilities. It should also
mtroduce requirements to join the newly established large load facility interconnection queue,
mcluding a commitment to employ energy efficiency and demand response into their operations.

Further, the policy should specify that the order of interconnection shall be based off how much
renewable energy each project has committed to procuring as a proportion of their forecasted
energy use. For example, if a project that predicted its average use at 100 MW of electricity
committed to procuring 200 MW of renewable energy supply, they would mterconnect to the grid
sooner than a project with an average predicted use of 1 GW that planned to procure 1 GW of
clean power. Doing so will incentivize data center companies to remvest in the grid without risking
monopolization of the space that could occur if the queue only considered total procured power
rather that relative procured power. Finally, Congress should pass the PRICE Act to establish a
minimum procurement amount—the act requires data centers to procure the same amount of

energy they use and outlines a plan to do so with 100% clean energy sources by 2040 [41].
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Establishing a separate interconnection queue and consumer class will protect both ratepayers and
other projects in the primary interconnection queue, as well as accelerate data center projects by
proactively encouraging clean energy development so that, when it comes time for a project to

mterconnect, it will be more likely that the grid can handle their load.

Part Three: Account for the Interim

Increasing clean energy supply will take a lot of time, and rightfully so. Ensuring stakeholders
mmplement change with quality and longevity in mind will allow for long lasting solutions. However,
the U.S. still needs change now. The process to increase power supply 1s largely policy based, and
policy moves slow. Technology, on the other hand, moves fast. The U.S. can leverage the fast pace
of technology to decrease demand while waiting for supply to increase. Industry stakeholders,
namely data center companies themselves, should attend a conference hosted by EPRI to establish
and agree to a consortium agreement that outlines the best ways to implement demand flexibility,
energy efficiency, and power sourcing right now. This meeting should reconvene to amend the
agreement once annually until the long-term solution plan completes its execution. It is important
that this meeting does not force companies to divulge trade secrets but rather foster a collaborative

environment to shape next generation energy technology.

The Road to Reform: Getting Stakeholders to Buy In

The artificial telligence revolution is here and in full force. While the United States maintains a
lead in both AI mnovation and density of the data centers that enable it, that lead may soon expire
due to a lack of future planning and preparation. If the U.S. fails to fill the knowledge gap, increase
clean energy supply, decrease Al data center energy use, and account for the mterim, it will not

only lose the global Al race, but fail to meet any sort of meaningful climate goals.

‘While mitigating their environmental effects is feasible and vital, Al data centers will likely never
have a positive effect on the environment. Still, the climate crisis looms. The United States must
mcrease its efforts to reduce and eliminate its contributions to climate change in other industries to
enable a future where both Al and the planet thrive.

Due to the rapid evolution of technology (and, perhaps, the slow evolution of policy), the
mtervention proposed in this paper may quickly become outdated. Readers should revisit and
reevaluate the relevancy of these recommendations as they see fit. Similarly, other stakeholders—
policy makers, communities, utilities, and data center companies themselves—should intentionally
mcorporate reevaluation mto their futures to ensure long-term sustainability of their chosen
mterventions. They should be open-minded upon the discovery of new mformation and be willing
to change course as a result.

Ultimately, though, it 1s up to constituents to advocate for change they want to see in the
government and industries that serve them. Thus, the people must work to garner support for this

set of recommendations and urge those with power to implement them. Change starts with the
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people, because of the people, and for the people. A future that does not sacrifice sustainability or

artificial intelligence 1s possible; only advocacy, education, and engagement will make it probable.

References

[1]

2]
[3]

[4]

[11]
[12]

[13]

[14]

[15]

[16]

[17]
[18]

“IEEE - The world’s largest technical professional organization dedicated to advancing
technology for the benefit of humanity. | IEEE.” Accessed: Aug. 03, 2026. [Online].
Available: https://www.leee.org/

“Which countries are leading in AI? | Stanford HAL” Accessed: Jul. 01, 2026. [Online].
Available: https://hai.stanford.edu/ai-index/global-vibrancy-tool

J. Sevilla et al., “Can Al scaling continue through 2030?,” Epoch Al. Accessed: Jun. 15, 2026.
[Online]. Available: https://epoch.ai/publications/can-ai-scaling-continue-through-2030

J. Baywa, U. Munir, A. Nori, and B. Williams, “Artificial intelligence in healthcare:
transforming the practice of medicine,” Future Healthc J, vol. 8, no. 2, pp. e188-¢194, Jul.
2021, dot: 10.7861/th;.2021-0095.

“Data Centers and Their Energy Consumption: Frequently Asked Questions.” Accessed:
Jun. 08, 2026. [Online|. Available: https://www.congress.gov/crs-product/R48646

S. Lerner, “Staff Members of House Space, Science, and Technology Committee,” Rayburn
House Office Building, Jun. 25, 2026.

“Global Data Center Report (2026) | IDCA.” Accessed: Jun. 15, 2026. [Online]. Available:
https://www.idc-a.org/insights/Sk2PFZCost98 Eqhk2FUA

“Energy Tax Benefits for Data Centers: In Brief.” Accessed: Jun. 09, 2026. [Online].
Available: https://www.congress.gov/crs-product/R48583

“Trends 1n Artificial Intelligence,” Epoch Al. Accessed: Jun. 15, 2026. [Online]. Available:
https://epoch.ai/trends

“Who Owns Data Centers in the USA: Companies and REITs,” LegalClarity. Accessed: Jul.
04, 2026. [Online]. Available: https://legalclarity.org/who-owns-data-centers-in-the-usa-
companies-and-reits/

S. Lerner, “Interview with Tomas Green, CEBA,” Washington, DC, Jun. 16, 2026.

A. de Vries-Gao, “The carbon and water footprints of data centers and what this could mean
for artificial ntelligence,” Patterns, vol. 7, no. 1, p. 101430, Jan. 2026, doi:
10.1016/).patter.2025.101430.

G. Guidi er al., “Environmental Burden of United States Data Centers in the Artificial
Intelligence Era,” Nov. 14, 2024, arXiv: arXiv:2411.09786. doi: 10.48550/arXiv.2411.09786.
“Energy and AL” Accessed: Jun. 09, 2026. [Online|. Available:
https://ica.blob.core.windows.net/assets/dd7 c2387-2f60-4b60-8cHt-

6563bbaal edc/Energyand Al pdf

S. Lerner, “Interview with Charles Harper, Evergreen Action,” Washington, DC, Jul. 20,
2026.

“Data center opposition 1s sharply rising in 2026, study finds.” Accessed: Jul. 21, 2026.
[Online]. Available: https://www.nbcnews.com/tech/tech-news/data-center-opposition-sharply-
r1sing-2026-study-finds-rcnad49728

S. Lerner, “Interview with Senator John Curtis,” Hart Senate Oftice Building, Jun. 24, 2026.
R. Harrison, “Persuasive Policy: Communicating Your Plan to Save the World,” Jun. 09,

2026.



[19] A. Shehabi er al., “United States Data Center Energy Usage Report,” LBNIL~1005775,
1372902, Dec. 2024. doi: 10.2172/1372902.

[20] T. Sylvia, “PJM, flooded with interconnection requests, proposes two-year review pause,” pv
magazine USA. Accessed: Jun. 30, 2026. [Online]. Available: https://pv-magazine-
usa.com/2022/02/03/pym-flooded-with-interconnection-requests-proposes-two-year-review-
pause/

[21] “RTOs and ISOs | Federal Energy Regulatory Commission.” Accessed: Jul. 07, 2026.
[Online]. Available: https://www.ferc.gov/power-sales-and-markets/rtos-and-isos

[22] “FERC Launches Aggressive Targeted Action to Speed Large Load Integration | Federal
Energy Regulatory Commission.” Accessed: Jun. 30, 2026. [Online]. Available:
https://www.ferc.gov/news-events/news/ferc-launches-aggressive-targeted-action-speed-large-
load-integration

[23] “Data center opponents have blocked or delayed projects worth nearly $130 billion in 2026,
study finds,” NBC News. Accessed: Jul. 25, 2026. [Online]. Available:
https://www.nbcnews.com/tech/tech-news/data-center-opposition-sharply-rising-2026-study-
finds-rcna349728

[24] “AOC presses EPA over Morgan County drinking water concerns as Meta defends Georgia
data center operations - CBS Atlanta.” Accessed: Jul. 21, 2026. [Online]. Available:
https://www.cbsnews.com/atlanta/news/aoc-presses-epa-over-morgan-county-drinking-water-
concerns-tied-to-georgia-data-center-development/

[25] “The Truth About Renewable Energy in Data Centers,” DataCenterKnowledge. Accessed:
Jul. 02, 2026. [Online]. Available: https://www.datacenterknowledge.com/sustainability/the-
truth-about-renewable-energy-in-data-centers

[26] H. Agrawal, “How Hyperscalers Are Powering Their Data Centers | Clean Energy Forum.”
Accessed: Jul. 02, 2026. [Online]. Available:
https://cleanenergyforum.yale.edu/2025/11/12/how-hyperscalers-are-powering-their-data-
centers

[27] M. [D-C.-49 Rep. Levin, “Text - H.R.7066 - 119th Congress (2025-2026): SHIELD Act.”
Accessed: Jul. 05, 2026. [Online]. Available: https://www.congress.gov/bill/119th-
congress/house-bill/7066/text

[28] “119 S. 4214.” Accessed: Jun. 05, 2026. [Online]. Available:
https://congressional.proquest.com/congressional/result/congressional/congdocumentview?ac
countid=12084&groupid=101909& parmId=19DFEOA062F&rsId=19DFE047 39D#BillOvervi
ew

[29] “No 62: Establishing a Temporary Moratorium on Data Centers in New York While the
State Develops Higher Standards for Data Center Development and Benefits Blueprint to
Support Localities | Governor Kathy Hochul | New York State.” Accessed: Jul. 27, 2026.
[Online]. Available: https://www.governor.ny.gov/executive-order/no-62-establishing-
temporary-moratorium-data-centers-new-york-while-state-develops

[30] P. McGuire, “Maine Legislature passes first in the nation ban on data centers,” Maine Public.
Accessed: Jun. 15, 2026. [Online]. Available: https://www.mainepublic.org/climate/2026-04-
13/maine-legislature-passes-first-in-the-nation-ban-on-data-centers

[31] “Governor Mills Announces Decision on LD 307,” Maine Governor’s Office. Accessed: Jul.
27, 2026. [Online|. Available: http://www.maine.gov/governor/mills/news/governor-mills-
announces-decision-1d-307-2026-04-24

[32] S. Lerner, “Interview with Mohit Chhabra, NRDC,” Jul. 17, 2026.



[33]

[34]

[35]

[36]

1371

[38]

[39]

[40]

[41]

[42]

R. [D-N.-8 Rep. Menendez, “Text - H.R.6984 - 119th Congress (2025-2026): Data Center
Transparency Act.” Accessed: Jun. 11, 2026. [Online]. Available:
https://www.congress.gov/bill/1 19th-congress/house-bill/6984/text

“119 H.R. 1.” Accessed: Jun. 05, 2026. [Online]. Available:
https://congressional.proquest.com/congressional/result/congressional/congdocumentview?ac
countid=12084&groupid=101909&parmlId=19DFE0940E4A&rsId=19DFE04739D
“Anthropic urges industry coordination to allow for a ‘pause’” in Al development if risks
grow,” AP News. Accessed: Jul. 06, 2026. [Online]. Available:
https://apnews.com/article/anthropic-artificial-intelligence-ai-
938¢99158e5953601cf3322f1cecl2af

S. [D-V.-10 Rep. Subramanyam, “Text - H.R.9372 - 119th Congress (2025-2026): Data
Infrastructure Energy Measurement and Standards Act.” Accessed: Jul. 06, 2026. [Online].
Available: https://www.congress.gov/bill/119th-congress/house-bill/9372/text

A. Tamburin, “Vanderbilt poll finds bipartisan support for Al regulations,” Axios. Accessed:
Jul. 06, 2026. [Online]. Available:
https://www.axios.com/local/nashville/2026/03/05/vanderbilt-poll-bipartisan-support-ai-
regulations

T. Suter, “68% Back Al Regulation, Survey Shows Bipartisan Support,” The Hill. Accessed:
Jul. 06, 2026. [Onlhine]. Available: https://thehill.com/policy/technology/59457 24-bipartisan-
support-ai-regulation/

“119 H.R. 5227.” Accessed: Jun. 05, 2026. [Online]. Available:
https://congressional.proquest.com/congressional/result/congressional/congdocumentview?ac
countid=12084&groupid=101909&parmId=19DFE098098&rsId=19DFLE04739D

A. [R-K.-6 Rep. Barr, “Text - H.R.5927 - 119th Congress (2025-2026): Securing Reliable
Power for Advanced Technologies Act.” Accessed: Jun. 08, 2026. [Online]. Available:
https://www.congress.gov/bill/119th-congress/house-bill/5927 /text

R. [D-N.-8 Rep. Menendez, “H.R.6983 - 119th Congress (2025-2026): PRICE Act.”
Accessed: Jul. 27, 2026. [Online]. Available: https://www.congress.gov/bill/119th-
congress/house-bill/6983

T. [R-O.-12 Rep. Balderson, “Text - H.R.9332 - 119th Congress (2025-2026): Load
Forecasting Enhancement Act.” Accessed: Jul. 27, 2026. [Online]. Available:
https://www.congress.gov/bill/1 19th-congress/house-bill/9332/text



	Foreword
	About the Author
	About the WISE Program
	About IEEE
	Acknowledgements

	Executive Summary
	Background: Artificial Intelligence Today
	The United States as a Global Leader in AI Innovation
	Infrastructure Behind Artificial Intelligence
	Environmental Impacts of Artificial Intelligence

	Stakeholder Analysis
	Data Center Companies
	Utilities
	Communities
	Environmental Activists
	Policymakers

	Barriers to Maintaining Lead in Artificial Intelligence Race
	Power Grid Stress and Reliability Concerns
	Transmission Limits and Role of Permitting
	Stakeholder Pushback
	Attempts at Regulation and Why They Haven’t Worked

	The Solution
	Fill The Knowledge Gap
	Increase Renewable Energy Supply
	Reduce Large Load Energy Demand

	The Recommendation: A Comprehensive Approach
	Part One: Fill the Knowledge Gap
	Part Two: Isolate Large Loads and Hold them Accountable
	Part Three: Account for the Interim

	The Road to Reform: Getting Stakeholders to Buy In
	References

