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1. Introduction

Abstract

Artificial intelligence data centers have become a visible environmental governance
problem because they concentrate electricity demand, cooling loads, water use,
backup power generation, land conversion, and hardware turnover at a pace that
older regulatory systems did not anticipate. This literature review examines whether
existing environmental policies can already regulate the environmental impacts of
Al data centers, even where those policies were not written with Al in mind. The
review finds that the answer is yes, but only in a partial and uneven way. Existing
law in the United States, the European Union, and selected subnational jurisdictions
already reaches many parts of the Al data center footprint through electricity regu-
lation, carbon policy, energy efficiency rules, water permitting, air quality permit-
ting, land-use controls, environmental review, waste law, and disclosure mandates.
Yet the literature also showed recurring shortcomings. Most policies regulate inputs
or side effects rather than Al operators directly. Many frameworks remain frag-
mented across agencies and scales of government. Reporting is often incomplete,
especially for facility-level water use, embodied emissions, and Al-specific com-
pute intensity. Existing review processes also struggle with cumulative impacts on
grids, aquifers, and nearby communities. The review therefore concludes that the
main policy problem is not a total absence of law. It is a mismatch between legacy
environmental governance and the scale, speed, opacity, and local concentration of
Al infrastructure growth.

Keywords

Al data centers; environmental policy; electricity regulation; water law; air permit-
ting; environmental review; e-waste; disclosure

Al data centers are large industrial facilities that house dense clusters of graphics processing units, accelerators, net-
working equipment, cooling systems, substations, and backup generation. Their environmental profile differs from
that of many conventional data centers because Al workloads, especially compute-intensive training and high-volume
inference calls, push facilities toward higher rack densities, higher sustained power draw, more intensive cooling, and
faster hardware refresh cycles (IBM, 2026; Sheng et al., 2026).

The environmental impacts of Al data centers can be grouped into five main categories. First, they consume large
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amounts of electricity, which creates greenhouse gas emissions where grids remain partly fossil-fueled (Shehabi et
al., 2024). Second, many facilities use substantial volumes of water directly for cooling and indirectly through elec-
tricity generation (MOST Policy Initiative, 2026). Third, they create local land-use and ecological pressures through
site preparation, transmission expansion, substations, roads, and associated energy infrastructure (Willson, 2026).
Fourth, they can produce local air pollution through diesel or natural gas backup generators and other stationary
combustion sources (U.S. Environmental Protection Agency, 2026). Fifth, they contribute to electronic waste and
embodied emissions through rapid turnover of servers, accelerators, batteries, and cooling equipment (Schneider et
al., 2025).

These impacts have moved from niche concern to policy issue because Al infrastructure is scaling quickly and
clustering in particular regions. In the United States, more than 4,000 data centers were identified as of April 2026,
about 37 percent of the world total (Data Center Map, U.S, 2026). Lawrence Berkeley National Laboratory estimated
that U.S. data centers could account for 6.7 percent to 12.0 percent of total U.S. electricity consumption by 2028.
(Shehabi et al., 2024). At the same time, local governments have begun imposing moratoriums or zoning restrictions,
and state lawmakers have introduced bills on water use, grid cost allocation, and environmental review (Shindell,
2026; Scarboro, 2026).

This article reviews the literature on whether existing environmental policies can regulate Al data centers. The
answer from the literature is clear enough: Yes, existing policies can be used. But they were mostly built for adjacent
problems, not for Al-specific infrastructure. As a result, they often regulate indirectly, inconsistently, and after the
fact (Grimm, Nylen, & Kiparsky, 2026).

The thesis of this review is as follows: although few environmental policies were designed specifically for Al data
centers, a substantial body of existing law, spanning energy regulation, carbon policy, water permitting, air quality
rules, zoning review, waste regulation, and disclosure requirements, can already be used to govern their environmen-
tal impacts; however, the literature showed that these frameworks are fragmented, indirect, weak on transparency,
and poorly suited to the scale, speed, and cumulative effects of Al-driven infrastructure expansion (ERRA,2026;
Congressional Research Service, 2026; OECD, 2022).

2. Scope and Method of the Literature Review

This article is a literature review rather than a technical engineering assessment. It synthesizes academic studies,
government reports, statutory and regulatory materials, policy briefs, legal analyses, and selected industry or civil
society documents where those sources help explain how existing law applies in practice. The review draws especially
on literature from the United States and the European Union because those jurisdictions currently provide the richest
mix of environmental regulation, data center policy development, and public debate. (European Commission, 2024;
Ebert et al., 2026; European Commission, 2026).

The literature is organized by environmental policy domain rather than by country alone. That structure reflects
how Al data center impacts are actually governed. A single facility may be shaped at once by utility tariffs, air permits,
water rights, zoning approvals, environmental review,and corporate disclosure rules. No one regulator sees the whole
elephant, and sometimes not even the tail (Multistate, 2026).

The review evaluates each policy domain using five criteria:

1. Legal applicability: whether the policy can already reach Al data centers directly or indirectly.

2. Enforcement strength, whether obligations are mandatory, measurable, and enforceable.

3. Coverage: whether the policy addresses direct and indirect impacts.

4. Al fit: whether the framework can handle Al-specific scale, density, and growth dynamics.

5. Equity implications: whether the framework accounts for local burdens and cumulative community impacts
(National Wildlife Federation, 2026; National Wildlife Federation, 2026).

The literature remains fragmented. Al-specific environmental regulation is newer than general data center regula-
tion, and many sources still discuss “data centers” as a single category without separating Al, and conventional cloud
workloads. Even so, the available literature is now sufficient to support a structured review of existing policy tools
and their shortcomings.

3. Why Al Data Centers Pose Distinct Environmental Challenges

The literature repeatedly showed that Al data centers strain existing environmental policy because they intensify
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several resource demands at once. Al training clusters and inference-serving facilities often operate at higher utiliza-
tion and higher rack power densities than conventional enterprise data centers. Recent technical and policy sources
describe Al racks reaching 100 kilowatts per rack or more, levels that place unusual pressure on cooling systems and
electrical infrastructure (Sheng et al., 2026).

Environmental impacts occur across several scales at once. At the global scale, Al data centers contribute to elec-
tricity demand growth, greenhouse gas emissions, semiconductor manufacturing impacts, and mineral extraction
(Shehabi et al.,2024; Schneider et al., 2025). At the regional scale, they can stress transmission systems, trigger new
generation needs, and increase water demand in already constrained basins. At the local scale, they can alter land use,
increase noise, require large backup generator fleets, and shift pollution burdens toward nearby communities. (U.S.
Environmental Protection Agency, 2026; National Wildlife Federation, 2026).

The literature also distinguishes between operational impacts and embodied impacts. Operational impacts include
electricity use, cooling energy, direct water consumption, and emissions from backup power. (MOST Policy Initiative,
2026). Embodied impacts include emissions from construction materials, chip fabrication, server manufacturing, bat-
teries, and eventual disposal (Schneider et al., 2025; Carolina Signorelli, 2026). This distinction matters because
many existing policies focus on operational energy while leaving embodied carbon and hardware turnover largely
outside direct regulation (World Economic Forum, 2025).

Another recurring theme is regulatory invisibility. Al data centers are often treated in law as ordinary commercial
or industrial facilities, while many of their environmental burdens are mediated through utilities, power plants, water
suppliers, and supply chains (Congressional Research Service, 2026). A data center may therefore appear “clean” at
the property line while causing large upstream emissions or water consumption elsewhere (McAllister & Lewis,
2026). The literature on Al and climate regulation in Europe makes a similar point, arguing that current frameworks
often miss inference-related energy use and broader sustainability risks unless reporting rules are interpreted expan-
sively (Ebert et al., 2026).

For these reasons, existing policies are relevant but strained. They can regulate pieces of the problem, but rarely
regulate the whole system.

4. Existing Climate and Energy Policies Applicable to AI Data Centers
4.1 Electricity-Sector Regulation and Grid Interconnection

Electricity regulation is the most immediate policy channel through which governments can shape Al data center
growth. Large data centers require utility service agreements, interconnection studies, transmission upgrades, and
sometimes special tariffs or negotiated contracts. Public utility commissions and regional transmission organizations
can therefore influence where facilities locate, how quickly they connect, and who pays for the infrastructure needed
to serve them (Mejia, 2026).

In the United States, recent policy debates have focused on whether data centers should bear more of the cost of
grid expansion rather than shifting those costs to ordinary ratepayers. State-level proposals in 2026 examined rate-
payer protection bills and special treatment for large-load customers (Scarboro, 2026). At the regional level, PJIM
reported roughly 48,000 MW of projects under construction as of January 2026 and adopted reforms aimed at addi-
tions of large load, including improved load forecasting, expedited interconnection

tracks, and reliability backstop measures. FERC also directed PJM to clarify tariff rules for co-located large loads
and later issued show-cause orders to all six RTOs/ISOs to justify or reform their large-load integration rules (Mejia,
2026; McGuireWoods, 2026).

These tools matter because they can slow or condition Al data center expansion where grid reliability or afforda-
bility is at risk. They can also require developers to bring new generation, accept curtailment, or pay for upgrades
(McGuireWoods, 2026)

The shortcomings are equally clear. First, electricity regulation addresses environmental impacts indirectly. It gov-
erns service conditions and cost allocation, not the environmental performance of Al compute itself (Congressional
Research Service, 2026). Second, utility regulators often face pressure to support economic development, tax revenue,
and industrial recruitment, which can weaken environmental scrutiny (Scarboro, 2026). Third, grid rules are not de-
signed to capture cumulative ecological effects such as water stress or local air pollution from backup generation
(National Wildlife Federation, 2026). Finally, cost allocation fights can become a proxy for environmental govern-
ance without actually resolving emissions or resource use. The bill gets assigned. The aquifer remains unimpressed.
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4.2 Carbon Pricing and Emissions Trading

Carbon pricing systems can affect Al data centers through electricity prices and, where on-site generation exists,
through direct emissions obligations. In Europe, the European Union Emissions Trading System creates a carbon cost
for fossil-based electricity generation, which can indirectly raise the operating cost of carbon-intensive data center
loads (European Commission, 2026). Similar indirect effects arise in subnational carbon markets such as California’s
cap-and- trade system and the Regional Greenhouse Gas Initiative in the United States (The World Bank Group,
2026).

The literature generally agrees that carbon pricing can improve incentives for cleaner electricity procurement and
lower-carbon siting decisions (European Commission, 2026). Yet its effect on Al data centers is limited for three
reasons. First, most data centers are not regulated as direct emitters unless they operate substantial on-site combustion
equipment (U.S. Environmental Protection Agency, 2026). Second, carbon prices are often too low or too diffuse to
constrain high-value Al expansion. Third, carbon pricing addresses only one environmental dimension. It says little
about water use, land conversion, local air pollution, or e-waste (World Economic Forum, 2025).

4.3 Renewable Energy Procurement and Clean Electricity Mandates

Renewable portfolio standards, clean energy standards, and corporate power purchase agreements are widely used to
reduce the emissions associated with data center electricity use. Many hyperscale operators rely on renewable pro-
curement claims, renewable energy certificates, or long-term power purchase agreements to support net-zero or car-
bon-free commitments (Climate Neutral Data Center Pact, 2026).

These tools can reduce average emissions intensity, especially where they drive new renewable generation. They
also interact with broader climate policy, including Executive Order 14008 in the United States and the European
Green Deal in the EU (European Union, 2021).

Still, the literature is skeptical of treating renewable procurement as a full environmental solution. Unbundled
renewable energy certificates may support accounting claims without ensuring that data center demand is matched
by clean electricity at the hour and location of consumption (Climate Neutral Data Center Pact, 2026). A facility can
therefore claim “100 percent renewable” while still contributing to local peak demand that is met by fossil generation.
Renewable procurement also does not address water use, embodied emissions, or local generator pollution (World
Economic Forum, 2025).

4.4 Energy Efficiency Standards and Reporting Frameworks

Energy efficiency policy is one of the most developed areas of data center regulation, especially in the EU. The recast
Energy Efficiency Directive introduced monitoring and reporting obligations for data centers, and Delegated Regu-
lation (EU) 2024/1364 established common indicators for reporting energy performance and water footprint. Data
centers with installed IT power demand of 500 kW or more must report annually to the European Database on Data
Centres (European Commission, 2024; European Union, 2024). The EU Code of Conduct on Data Centre Energy
Efficiency also provides voluntary best practices and metrics such as Power Usage Effectiveness (PUE), Data Center
Infrastructure Efficiency, and cooling efficiency.

In the United States, federal policy has historically focused more on federal facilities than private Al campuses.
Relevant instruments include the Energy Policy Act of 2005, the Energy Independence and Security Act 0of2007, the
Federal Data Center Consolidation Initiative, and executive orders on efficient federal operations (US. Government,
2005; US. Government, 2007; Lawrence Berkeley National Laboratory Energy Technologies Area, 2026).

These frameworks are useful because they create measurable obligations and benchmarking systems. They also
normalize the idea that data centers are environmental infrastructure, not just digital infrastructure (European Com-
mission, 2024).

Their shortcomings are substantial. PUE measures facility overhead relative to IT load, but it does not measure
whether the underlying compute is socially useful, carbon-efficient, or water-efficient. A highly efficient facility can
still consume enormous absolute amounts of electricity (Shehabi et al., 2024). Reporting rules also tend to focus on
facility metrics rather than Al-specific workload metrics such as energy per training run, energy per inference token,
or embodied emissions per hardware generation (Ebert et al., 2026; University of Wisconsin-Milwaukee, 2026).
Many U.S. frameworks remain voluntary or limited to public-sector operations (US. Government, 2005; US. Gov-
ernment, 2007; Lawrence Berkeley National Laboratory Energy Technologies Area, 2026).
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5. Water Use and Cooling Regulation

Water is one of the least transparent and most locally sensitive dimensions of Al data center regulation. Data centers
use water directly for cooling and indirectly through electricity generation. Cooling including air cooling, evaporative
cooling, liquid cooling, and use of reclaimed water (MOST Policy Initiative, 2026). The tradeoff is well known in
the literature: reducing electricity use through evaporative cooling can increase direct water consumption, while re-
ducing water use through air cooling can increase electricity demand (MOST Policy Initiative, 2026).

Existing water law can regulate Al data centers through several channels:water withdrawal permits, groundwater
regulation, drought restrictions, industrial water-use reporting, wastewater discharge permits, and local utility service
conditions (Grimm, Nylen, & Kiparsky, 2026). In California, a 2026 policy report by the Center for Law, Energy &
the Environment mapped current and potential regulatory responses to data center water use, including possible re-
strictions on potable water for cooling and stronger conservation requirements (Grimm, Nylen, & Kiparsky, 2026).
Legal commentary also notes that the California State Water Resources Control Board and the California Public
Utilities Commission are exploring rules to manage data center water use (Constantinides, 2025).

The literature provides concrete evidence of scale. A 2026 legislative science note reported that U.S. data centers
directly consumed 17.4 billion gallons of water in 2023, and that up to 85 percent of water used in some cooling
systems evaporates and does not return to the supply (MOST Policy Initiative, 2026). The same note distinguished
withdrawal from consumption and cited company disclosures showing that some individual facilities withdrew more
than 2 million gallons per day (MOST Policy Initiative, 2026).

These existing policies can regulate Al data centers, but only unevenly. Water law is highly local, often fragmented
between surface water, groundwater, utility service, and discharge regulation (Grimm, Nylen, & Kiparsky, 2026).
Many jurisdictions still lack mandatory facility-level disclosure of water use (University of Wisconsin-Milwaukee,
2026). Permits often focus on whether a withdrawal is legally authorized, not whether cumulative withdrawals are
ecologically sustainable when several large facilities cluster in one basin (National Wildlife Federation, 2026). Ex-
isting rules also rarely account for indirect water use from electricity generation (MOST Policy Initiative, 2026). The
literature therefore treats water as one of the most under-regulated dimensions of Al infrastructure, especially in
drought-prone regions where economic development incentives can outweigh precaution (Shindell, 2026; Grimm,
Nylen, & Kiparsky, 2026).

6. Air Pollution, Backup Power, and Local Environmental Permitting

Al data centers are often marketed as clean digital infrastructure, but local air permitting literature tells a less tidy
story. Large facilities typically rely on multiple diesel- or natural gas-fired emergency generators to maintain uptime
during outages and, in some cases, to support grid reliability or demand-response participation (U.S. Environmental
Protection Agency, 2026; Brancaccio, 2026).

In the United States, the Clean Air Act provides the main regulatory framework. EPA’s Clean Air Act Resources
for Data Centers explains that stationary combustion turbines and stationary engines, common sources of primary
and backup power for data centers, are subject to New Source Performance Standards and National Emission Stand-
ards for Hazardous Air Pollutants (U.S. Environmental Protection Agency, 2026). Depending on emissions potential,
facilities may require state or federal air permits, including Title V operating permits for major sources. Congressional
Research Service analysis noted that Title V permits are generally issued by state or local agencies and cited Virginia
permits for data center projects involving backup generation (Congressional Research Service, 2026).

Emergency generators are often permitted through synthetic minor permits or other mechanisms that limit hours
of operation and emissions (Brancaccio, 2026). This means existing law can regulate local air impacts. It can require
modeling, recordkeeping, fuel restrictions, and operational limits (U.S. Environmental Protection Agency, 2026;
Brancaccio, 2026).

The shortcomings are again structural. Backup generators may receive lighter treatment because they are classified
as emergency equipment, even though some can run in non-emergency situations for testing, maintenance, or grid
support (Brancaccio, 2026). Permitting often evaluates each facility in isolation rather than cumulative burdens across
a corridor with many data centers and many generator fleets (National Wildlife Federation, 2026). Communities near
these facilities may face nitrogen oxides, particulate matter, noise, and diesel traftic even where the broader public
narrative frames data centers as low-emission infrastructure (National Wildlife Federation, 2026). Enforcement also
depends heavily on permit conditions, monitoring, and complaints. If the paperwork is neat, the plume can remain
politically invisible.
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7. Land Use, Siting, and Environmental Impact Assessment

Land-use law is one of the few policy domains that can integrate multiple environmental concerns at once. Zoning,
planning approvals, environmental impact assessment, wetlands permitting, habitat protection, and infrastructure sit-
ing rules can all shape whether and where Al data centers are built (Willson, 2026; Metzger, 2026).

In the United States, local governments have increasingly used moratoriums and zoning restrictions to slow data
center expansion. Around 30 local governments had enacted moratoriums or zoning restrictions by mid-2026, and
other trackers documented more than 150 local moratorium actions under consideration or adopted (Shindell, 2026;
US Data Center Map, 2026). Legal analyses of local moratoria note that municipalities may rely on zoning authority
or general police powers to pause approvals while studying impacts on health, safety, and welfare (Hagen, 2026).

Environmental review can also apply. Certain associated energy infrastructure projects may trigger federal permit-
ting under the Clean Water Act or other statutes. Congressional Research Service noted that projects requiring federal
licenses or permits may need Clean Water Act Section 401 certification from state regulators. (Congressional Re-
search Service, 2026). Yet recent literature also showed that the narrowing of federal Clean Water Act jurisdiction
after the Supreme Court’s 2023 decision reduced the number of wetlands and streams requiring federal permits,
allowing some data center projects to proceed with streamlined review (Willson, 2026).

At the federal level, the policy picture has become more contested. A July 2025 executive order sought to accelerate
federal permitting of data center infrastructure by easing federal regulatory burdens for projects above 100 MW of
new electricity load, costing at least $500 million, or tied to national security (White House, 2025). Related commen-
tary noted that the order encouraged agencies to identify categorical exclusions under the National Environmental
Policy Act and reduced review triggers for some federally funded projects (Power, 2025). At the same time, state
authority over land use, zoning, and utility regulation remained intact (White House, 2025).

These tools can regulate Al data centers, but their shortcomings are pronounced. Many facilities are still classified
as routine industrial or commercial development and may avoid full environmental review (Metzger, 2026). Reviews
are often project-specific and fail to capture cumulative regional impacts on grids, water systems, and habitat (Na-
tional Wildlife Federation, 2026). Local governments may compete for tax base and jobs, which can weaken scrutiny
(Scarboro, 2026). Climate impacts from electricity use are also often treated as indirect or upstream rather than central
siting concerns (Metzger, 2026).

8. Waste, Supply Chains, and Circular Economy Policies

The literature on Al data center sustainability increasingly argues that operational electricity is only part of the story.
Al infrastructure depends on rapid replacement of GPUs, accelerators, servers, batteries, and cooling equipment.
Some industry and policy sources claim that Al is compressing hardware lifecycles from roughly six years to as little
as eighteen months in some contexts, though this figure should be treated cautiously because it is not yet well stand-
ardized across the literature (People. Planet. Privacy, 2026). Even without accepting a single number, the direction of
travel is clear: Al hardware turnover is fast, expensive, and materially intensive (Schneider et al., 2025).

Existing policies that can apply here include e-waste regulation, hazardous waste rules, extended producer respon-
sibility laws, right-to-repair initiatives, and supply-chain due diligence frameworks (Sunga, 2026). In Europe, circular
economy policy and Waste Electrical and Electronic Equipment rules provide a stronger baseline than in the United
States (European Commission, 2026). In the United States, however, policy remains fragmented. A 2025 UC Davis
policy brief on Al data center e-waste argued that the absence of uniform federal recycling and reporting mandates
creates a major data gap on waste generated by the country’s 4,000-plus data centers (Sunga, 2026).

Embodied carbon is another weakly regulated area. Life-cycle assessment studies of data centers and Al hardware
showed that emissions arise not only from operation but also from raw material extraction, manufacturing, transport,
construction, and end-of-life treatment (Schneider et al., 2025; Carolina Signorelli, 2026). A recent cradle-to-grave
assessment of Al accelerators proposed a compute carbon intensity metric to better estimate the footprint of training
and inference across hardware generations (Schneider et al., 2025).

Existing policies can therefore regulate parts of the waste and supply-chain problem, but the shortcomings are
large. Most e-waste laws were designed with consumer electronics in mind, not hyperscale industrial computing fleets
(Sunga, 2026). Embodied carbon is rarely regulated directly in data center permitting or procurement (World Eco-
nomic Forum, 2025). Supply-chain due diligence remains fragmented and often weakly enforced (European Com-
mission, 2026). Right-to-repair laws help at the margin, but they do not by themselves solve the churn of specialized
accelerators deployed at hyperscale (U.S. PIRG Education Fund, 2023).
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9. Transparency, Disclosure, and ESG-Style Reporting

Disclosure rules are not environmental performance standards, but they are increasingly used as governance tools.
Existing frameworks include corporate sustainability reporting, climate-related financial disclosure, energy-use re-
porting mandates, and data center-specific reporting systems (European Commission, 2024; California Legislative
Information, 2023).

The EU is ahead in this area. The Energy Efficiency Directive and Delegated Regulation (EU) 2024/1364 require
annual reporting by larger data centers to a European database, including energy performance and water footprint
indicators (European Commission, 2024). The Corporate Sustainability Reporting Directive also expands mandatory
sustainability disclosure for large firms, including energy consumption, greenhouse gas emissions, and other envi-
ronmental impacts (European Union, 2022). Scholars examining Al, climate, and regulation in Europe argue that
these frameworks could be interpreted to bring previously under-addressed inference energy use and environmental
risk assessment into scope under the Al Act and related sustainability obligations (Ebert et al., 2026).

In the United States, disclosure is more fragmented. California’s SB 253 requires large companies doing business
in the state to disclose greenhouse gas emissions on a phased basis beginning in 2026 and 2027 (California Legislative
Information, 2023). Some companies also publish voluntary sustainability reports with aggregate water and energy
data (MOST Policy Initiative, 2026).

Disclosure has real value. It supports benchmarking, investor scrutiny, public accountability, and better policymak-
ing (European Union, 2022). Yet the literature is nearly unanimous that disclosure alone is not enough. Companies
often report aggregate global figures rather than facility-level data (University of Wisconsin-Milwaukee, 2026). Al-
specific metrics remain underdeveloped, including energy per training run, water per compute unit, and embodied
emissions per hardware generation (Ebert et al., 2026; Schneider et al., 2025). Reporting standards also vary across
jurisdictions and firms, which limits comparability (European Union, 2022). In short, disclosure is necessary. It is not
self-executing.

10. Comparative Assessment: Can Existing Policies Regulate Al Data Centers?

The literature supports a qualified yes. Existing environmental policies can regulate Al data centers. They already
reach many components of the environmental footprint:

- Electricity demand through utility regulation and interconnection rules (McGuireWoods, 2026).

- Greenhouse gas emissions through carbon pricing and clean electricity policy (European Commission, 2026;
European Union, 2021).

-Energy efficiency through reporting and performance frameworks (European Commission, 2024)

- Water use through withdrawal, discharge, and drought regulation (Grimm, Nylen, & Kiparsky, 2026; Constan-
tinides, 2025)

- Local air pollution through generator permitting under air quality law (U.S. Environmental Protection Agency,
2026; Congressional Research Service, 2026).

- Land use and ecological impacts through zoning and environmental review (Metzger, 2026; Hagen, 2026)

-Waste and hardware turnover through e-waste and hazardous waste law (Sunga, 2026; European Commission,
2026).

- Transparency through sustainability disclosure mandates (California Legislative Information, 2023; European
Union, 2022)

That is the good news, if one likes regulatory patchwork.

The harder finding is that these policies regulate “partially, indirectly, and unevenly”. The literature showed seven
recurring shortcomings.

10.1 Fragmentation

Different impacts are governed by separate agencies and legal regimes. Utility commissions handle load growth.
Water boards handle withdrawals. Air agencies handle generators. Local governments handle zoning. Corporate dis-
closure rules sit elsewhere again (Multistate, 2026). This fragmentation makes cumulative governance difficult.

10.2 Indirectness

Many policies target utilities, power plants, water suppliers, or waste streams rather than Al operators directly
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(Congressional Research Service, 2026). A data center’s environmental footprint is therefore often regulated through
intermediaries.

10.3 Lack of AI-Specific Metrics

Traditional metrics such as PUE do not capture compute efficiency, model efficiency, inference intensity, or embodied
emissions (Ebert et al., 2026). Without better metrics, regulation can improve overhead efficiency while missing the
growth in total resource use.

10.4 Weak Transparency

Public data on facility-level energy use, water consumption, hardware turnover, and backup generator operation re-
main limited in many jurisdictions (University of Wisconsin-Milwaukee, 2026). This weakens both enforcement and
democratic oversight.

10.5 Poor Treatment of Cumulative Impacts

Project-by-project review often misses regional grid stress, aquifer depletion, clustered generator emissions, and cor-
ridor-level land conversion (National Wildlife Federation, 2026). This is one of the most persistent critiques across
the literature.

10.6 Reliance on Voluntary Governance

Corporate sustainability pledges, voluntary codes of conduct, and renewable procurement claims remain prominent
(Climate Neutral Data Center Pact, 2026). These can help, but they are not substitutes for enforceable standards.

10.7 Equity and Community Burdens

Environmental justice literature emphasized that local communities may bear water stress, air pollution, noise, land-
use change, and higher utility costs while many economic benefits flow elsewhere (National Wildlife Federation,
2026). Existing frameworks often treat these burdens as peripheral rather than central.

Taken together, the literature suggests that the main problem is not that Al data centers sit outside environmental
law. They do not. The problem is that they sit across too many legal boxes at once, while growing faster than those
boxes were designed to handle (OECD, 2022).

11. Gaps in the Literature and Policy Implications

The literature still has several gaps. First, empirical data on Al-specific resource use remain limited, especially for
inference workloads (Ebert et al., 2026). Second, water impacts are under-studied relative to electricity and carbon
(Grimm, Nylen, & Kiparsky, 2026). Third, embodied emissions and mineral supply chains are gaining attention but
remain weakly integrated into mainstream policy analysis (Schneider et al., 2025; World Economic Forum, 2025).
Fourth, comparative legal analysis across jurisdictions is still developing (European Commission, 2026). Fifth, envi-
ronmental justice scholarship focused specifically on Al data centers is growing but not yet mature (National Wildlife
Federation, 2026).

These gaps point to practical policy implications. The literature generally suggests that governments don't always
need entirely new legal categories to begin regulating Al data centers. Existing laws can be adapted (ERRA, 2026;
European Commission, 2026). Reforms discussed across the literature include mandatory facility-level energy and
water disclosure, stronger permitting thresholds for large-load facilities, cumulative impact assessment, time-matched
clean energy requirements, tighter limits on potable water use in stressed basins, embodied carbon reporting for con-
struction and hardware, and stricter regulation of backup generators (Ebert et al., 2026; Scarboro, 2026; Grimm,
Nylen, & Kiparsky, 2026; Brancaccio, 2026).

The policy implication is modest but important. Better governance starts with using existing tools more deliberately,
then filling the gaps they plainly leave behind.

12. Finally

This literature review asked whether existing environmental policies can regulate the environmental impact of Al
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data centers, and if so, what those policies are and where they fall short. The literature showed that the answer is
positive. Existing policies already apply across energy regulation, carbon policy, water law, air permitting, land-use
review, waste regulation, and disclosure requirements (ERRA, 2026; European Commission, 2024; U.S. Environ-
mental Protection Agency, 2026; Grimm, Nylen, & Kiparsky, 2026; Sunga, 2026).

But the same literature also showed that these frameworks are not well matched to Al infrastructure growth. They
are fragmented across institutions, indirect in operation, weak on transparency, and poorly equipped to address cu-
mulative and Al-specific impacts (Congressional Research Service, 2026; Multistate, 2026; University of Wisconsin-
Milwaukee, 2026; National Wildlife Federation, 2026). Climate and energy rules are the most developed tools, yet
they often miss water, waste, and local pollution. Water law can constrain cooling, yet it remains inconsistent and
opaque. Air permitting can regulate generator fleets, yet emergency classifications and cumulative burdens remain
problems. Land-use and environmental review can integrate multiple concerns, yet many projects still slip through
narrow or project-specific review. Waste and disclosure rules help expose hidden impacts, yet they rarely impose
direct limits on embodied emissions or hardware churn (U.S. Environmental Protection Agency, 2026; Grimm, Nylen,
& Kiparsky, 2026; Metzger, 2026; Sunga, 2026; European Union, 2022).

The central lesson from the literature is therefore straightforward. The challenge is less the absence of environ-
mental law than the mismatch between legacy environmental governance and the scale, speed, and opacity of Al data
center expansion (OECD, 2022). If Al infrastructure is to be governed responsibly, policymakers will need to use
existing tools more aggressively, measure impacts more clearly, and stop treating digital infrastructure as though it
floats above land, water, and power systems. It doesn't.
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