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ABSTRACT

Artificial intelligence (Al) data centers impose the same externalities on local communities
that hydraulic fracturing did a decade ago: massive water consumption, continuous noise,
construction road damage, thin permanent employment, and fiscal mismatches that leave
municipalities bearing infrastructure costs while states capture revenue through tax abate-
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ments. Drawing on field work with municipal planners across five Marcellus Shale states, |
argue in this Viewpoint that planners should treat data centers as heavy industrial uses and
apply the targeted regulatory tools that fracking communities developed through hard
experience. Outright bans invite state preemption; targeted regulation has proved durable.

The analogy has limits, but the governance playbook transfers.

In 2024, voters in Warrenton (VA) ousted their entire
town council after it approved a controversial
Amazon data center project. Crowds jeering at
council meetings across the country have made
opposition to data centers the “Most Bipartisan
Issue Since Beer,” as The New York Times put it
(Tavernise, 2026). The opposition is not abstract;
residents objected to the water demand, the noise
from cooling systems, the truck traffic, the loss of
rural character, and the weak promises of perman-
ent employment. These protests might seem new;
however, they are a familiar sight to anyone who
followed the fracking boom a decade earlier, when
communities caught between the promise of eco-
nomic development and the reality of industrial
externalities had little power to control either. These
are planning problems, and the same institutional
question that shaped my fracking research applies
here: What are municipalities’ administrative capaci-
ties and capabilities to regulate this emerging
industry?

The parallels between fracking and data centers
are structural, not superficial. Both are technology-
driven industries that arrive rapidly in rural and
semirural communities, overwhelm local planning
capacity, and generate negative externalities across

the same domains: water, noise, light, roads, land
use, and local fiscal health. Both deliver fewer per-
manent jobs than advertised. The data center boom
amounts to a digital-age version of resource extrac-
tion. Kollar (2026a) argued a “fossil-Al nexus” now
links gas-fired power generation directly to data
center expansion, so the political economy connec-
tion between the two industries is not merely ana-
logical but material. Yet there is little evidence
planners are drawing on the fracking experience. In
this Viewpoint | argue they should.

The fracking industry became widespread after
2007; more than 45,000 wells were drilled in 5 years
(Cho, 2014). The data center boom has moved
faster, with construction spending up 331% since
2021 and more than 40 states considering 267 data
center bills in 2025 (MultiState, 2026b). My field
work across five Marcellus Shale states found the
most common municipal policy was no policy at all
(Loh & Osland, 2016; Zwick, 2018c). The show sets
up overnight; by the time anyone decides whether
to let it in, it is already running.

The jobs argument drives both booms, and in
both cases the numbers warrant scrutiny. Industry-
funded studies project large employment multipliers
for data centers using the same input-output
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models that overstated fracking employment a dec-
ade ago; independent research has consistently
found more modest job numbers in practice (Baker
Tilly, 2026; Hicks, 2025). My research has found
fracking created fewer jobs than initially advertised;
most workers commuted, sometimes from nearby
counties and other times from across the country,
rather than relocating or being hired locally (Zwick,
2018c). Local communities often felt taken advan-
tage of but were stuck between a rock and a hard
place due to the lack of alternatives.

This pattern has deeper roots. Coal exploited
agricultural workers when farming collapsed; frack-
ing exploited coal workers displaced by automation;
data centers are now courting the same commun-
ities with the same promise of renewal (Zwick,
2018a). Examined closely, the job numbers were a
hall of mirrors; the impressive figures reflected con-
struction crews passing through rather than per-
manent residents putting down roots. A typical
hyperscale data center employs 1,000 to 6,400
workers during construction but only 50 to 200
once operational (Built In, 2026; Joint Legislative
Audit and Review Commission [JLARC], 2024). Most
construction jobs are filled by nonlocal workers,
reproducing the drive-in/drive-out pattern | docu-
mented in fracking communities.

These dynamics are beginning to receive schol-
arly attention. Monstadt and Saltzman (2025)
showed how cloud metaphors obscure the material
footprint of data infrastructure; Gour et al. (2026)
documented the public health implications of data
center expansion in Virginia. On the fracking side,
Loh and Osland (2016) found a lack of planning reg-
ulations around externalities; Andrews (2008) argued
emerging energy technologies pose siting issues for
planners that traditional frameworks cannot address;
and Howland (2010) showed how industrial land
contests intensify when growth meets residential
pressure. Kollar (2026b) examined how state legisla-
tion is rescaling planning authority upward for data
center infrastructure specifically.

My own research across five states produced a
finding directly relevant to the data center context:
Despite environmental risk, the local political argu-
ment for jobs was too strong to permit municipal
regulation (Zwick, 2018c). Blue-collar communities
did not regulate, having traded environmental qual-
ity for employment since the coal era (Zwick,
2018a). College towns attempted bans. Only com-
munities caught in between, those with mixed
economies and some administrative capacity, found

a middle ground. Geographic proximity to drilling
was not a significant factor; economic base was.

This typology maps onto data center politics.
Declining rural communities in Virginia, Georgia,
and Mississippi are embracing data centers with
minimal terms, just as blue-collar Appalachian towns
embraced fracking. Suburban communities near
Washington (DC) and Phoenix (AZ) are pushing
back; Warrenton’s council ouster is the data center
equivalent of college-town fracking bans. Loudoun
County (VA), which ended by-right data center zon-
ing in 2025 and adopted conditional use standards
requiring public hearings (Loudoun County, 2025),
represents the middle ground. The question for
every community is not whether the industry arrives
but what terms it arrives on.

The fracking experience shows what happens at
each end of that spectrum. More than 250 munici-
palities banned fracking; most bans were overturned
(Americans Against Fracking, 2017; Goho, 2012).
Targeted regulations proved more durable.
Murrysville (PA) increased setbacks to 750 ft (effect-
ively 1,000 ft from the well pad edge), mandated
design standards, and imposed noise and light con-
trols (Varine, 2017). Monroeville (PA) added a
$500,000 performance bond and 30-day advance
notice (Carr, 2017). Even after the Robinson
Township (PA) ruling restored some municipal
power, most municipalities did not act. One plan-
ning director told me the state government “takes
and takes and takes, not letting us clean up the
mess.” Road repair was the one regulation nearly all
municipalities enacted because it was the external-
ity they could least afford to absorb (Zwick, 2018c).

The same preemption dynamic emerges with
data centers: West Virginia has preempted local
regulation (MultiState, 2026a), and Pennsylvania’s
proposed RESET Board would shift siting to a state
body (Pennsylvania Municipal League, 2026). The
local regulation route, with data centers, is a road
not yet much traveled, but it should be.

Planning Domains Compared

Table 1 compares fracking and data centers across
12 regulatory dimensions. Three patterns emerge:
The externality structure is functionally equivalent
across most dimensions; data center regulations are
currently weaker despite comparable or more per-
sistent impacts; and the recommended standards
draw on tools already in most municipal codes. All
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Table 1. Recommended regulatory standards derived from fracking experience.

Planning tool Fracking experience Data center challenge Recommended standard
Zoning By-right in many jurisdictions By-right in most rural codes Conditional use; public hearing
required

Setbacks State minimum: 200-500 ft Murrysville: Fairfax County: 200 ft; most have none Minimum 1,000 ft; advocate for DC-
~1,000 ft effective specific studies

Noise Ordinances for episodic disruption; 55-85dB continuously; ordinances not Continuous-operation limits; pre/post
inadequate for 24/7 designed for this studies; acoustic mitigation

Light Floodlights; flaring; time-of-day 24-hr security lighting; no standards Dark-sky compliant; shielded; visual
restrictions screening

Water 1.5-16 million gallons/well; wastewater 300,000-5 million gallons/day cooling; Impact assessments; use caps; no
risks 40% in stressed areas below-residential rates

Roads 1,800-2,600 trips/well; insufficient 5-7 years construction; 400%-+ traffic Project-specific bonds; designated
bonds increases routes

Impact fees PA: impact fee; CO: $18-$36.8K/well Few charge; most subsidize Per-facility fees indexed to size

Bonds OH: $3 million insurance: $500,000 Rarely required Cover construction, roads,

Property tax
Revenue sharing
Environmental review

NDAs/CBAs

Reassessment lag; mineral taxation
barred in some states

Severance taxes rarely shared with
hosts

State Environmental Impact Statement
in some states

NDAs common; CBAs underused

10-25 year abatements; half lack job
requirements
Race-to-the-bottom abatements

No standard requirement

NDAs between developers and officials
reported

decommissioning

Sunset clauses; alternative use
benchmarking

Index fees to electricity/water;
mandate cost-sharing

Required above size/power threshold

Bar NDAs; require CBAs as condition of
approval

Note: Comparison of local regulatory tools for fracking and Al data centers across 12 planning domains, with recommended standards derived from the

fracking experience. NDA = Non-disclosure Agreement; CBA = Community Benefit Agreement.
Source: Author’s compilation from field work and emerging data center evidence.

municipalities need to do is have the will to invoke
them.

Consider water. Each fracking well requires 1.5 to
16 million gallons; wastewater disposal compounds
the risk, with jurisdiction contested between state
and local government (Zwick, 2018b, 2018c). Data
centers consume water for evaporative cooling, with
hyperscale facilities using up to 5 million gallons
daily (Brookings Institution, 2025). In Newton
County (GA), a single Meta facility uses 10% of the
county’s water (Gorey, 2026). In Mesa (AZ), Google
negotiated a preferential water rate of $6.08 per
1,000 gallons while residents paid $10.80, illustrating
how large-user leverage in municipal utility negotia-
tions can shift costs to residential ratepayers (Olson
et al,, 2024). In both industries, the fear of contam-
ination or resource competition can diminish long-
term property values even before any harm is docu-
mented (McGraw, 2012). Municipalities that impose
water consumption caps effectively compel opera-
tors to shift from open-loop evaporative cooling to
closed-circuit systems that recirculate it, turning a
blunt regulatory tool into a technology-forcing
mechanism.

Fracking produced continuous low-frequency
hum from compression stations, and my field work
confirmed that municipal noise ordinances, written
for episodic disruptions like loud parties or daytime
construction, were structurally inadequate for
around-the-clock industrial operations (Zwick,
2018c). Data center noise is arguably more

persistent. Cooling systems produce 55 to 85 deci-
bels continuously (Yanez-Barnuevo, 2026; Gour

et al., 2026). In Prince William County (VA), the
board of supervisors disbanded a resident noise
advisory group and passed a weaker ordinance than
recommended (Smith-Schoenwalder, 2026). Medical
research on fracking recommended setbacks of at
least 2,000 ft (Brown et al., 2014; Rabinowitz et al.,
2015); no equivalent peer-reviewed study exists for
data centers, but Virginia JLARC's (2024) analysis
and the Gour et al. (2026) health assessment pro-
vide a policy-evidence base planners can draw

on now.

Road damage was the fracking externality local
governments could least afford to ignore; each well
required 1,800 to 2,600 truck trips, and the U.S.
Department of Transportation’s Fourth Power Law
estimates a 9-ton truck causes 410 times the road
damage of an average car (Zwick, 2018b). Data cen-
ter construction generates comparable traffic sus-
tained over years; in Remington (VA), traffic was
projected to increase by more than 400% (Piedmont
Environmental Council, 2025). In Saline Township
(M), Oracle’s construction trucks damaged recently
repaved streets (Blitchok, 2026).

Zoning and light pollution follow the same pat-
tern. Most local codes lacked provisions for either
fracking or data centers, treating both as by-right
uses. Loudoun County’s conditional use standards
(Loudoun County, 2025), which require public hear-
ings and site plan review, provide a model that
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other jurisdictions can adapt. In light pollution,
fracking produced temporary floodlighting during
the drilling phase; data centers produce permanent
illumination from 24-hr security lighting. Residents
near northern Virginia facilities report that complete
darkness is gone (Smith-Schoenwalder, 2026).
Communities that valued their rural nightscape
before a data center arrived have no mechanism to
recover it afterward, making proactive dark-sky
standards essential.

The fiscal mismatch might be the most conse-
quential parallel. State severance taxes from fracking
rarely reached host municipalities; Pennsylvania dis-
tributed revenue to all 67 counties despite drilling
in only seven (Zwick, 2018b). For data centers, the
picture is uneven. Some Virginia localities receive
substantial property tax revenue, and Loudoun
County has used it to reduce residential taxes. At
least 36 states offer tax abatements, though, with
half not requiring job creation; one New York pro-
ject promised 125 jobs in exchange for $1.4 billion
in subsidies (Tarczynska, 2026). The issue is not sim-
ply fiscal loss but the uneven distribution of costs
and benefits across municipalities, counties, utilities,
and states. Communities that bear the infrastructure
burden often receive the least compensation, while
states capture the political credit for attracting
investment.

Despite the many similarities, the comparison
should not be overstated. Data centers are perman-
ent infrastructure; they do not deplete a finite
resource and move on. They are geographically
unbound by geology, meaning companies choose
locations based on power, fiber, and tax incentives

HOSPITABLE PATH
Negotiate development
agreements to cover direct
costs: road repair bonds,
water use caps, impact fees

Has the state preempted
local data center regulation?

Does the municipality have
administrative capacity
to develop regulations?

Does the community’s political
economy favor the industry?

rather than subsurface formations. They serve a
national strategic interest in artificial intelligence
(Al) competitiveness, whereas fracking served a
national strategic interest in energy independence.
Independent research has suggested that under the
right governance conditions, including
cost-reflective electricity pricing, water use transpar-
ency, enforceable community benefits agreements,
and meaningful local revenue sharing, data centers
can be net contributors to their host communities
(Baker Tilly, 2026; Brookings Institution, 2026). What
transfers from the fracking case is not the prediction
of inevitable harm but the warning that without
proactive local regulation, the costs will be social-
ized while the benefits are captured elsewhere. The
governance playbook is the transferable lesson.

What Planners Can Do

Figure 1 adapts the decision tree from my fracking
research. The tree flows through the three questions
introduced earlier. Communities might not be able
to decide if an Al data center arrives, but they can
decide how welcoming they want to be. Choosing a
resistance path through direct or de facto bans may
work, but it could also invite state preemption;
choosing a hospitable path should focus on negoti-
ating agreements that cover direct costs while
attracting investment; choosing, or being pushed
toward, a neutral path addresses both direct costs
and the broader range of externalities through
regulation. Communities that do not clear those
gates still have options: Preempted municipalities
can enforce existing bylaws and negotiate voluntary

LIMITED OPTIONS
Enforce existing bylaws;
negotiate voluntary

agreements onl

SEEK ASSISTANCE
NO . e
Regional coordination;
state technical aid;
model ordinances

RESISTANCE PATH
Impose bans, directly
or through excessive

regulation that functions

as a de facto ban

NEUTRAL PATH
(Most durable path)

Conditional use review; setbacks (1,000+ ft);
noise/light/water standards; road use agreements;
impact fees; bar NDAS; require CBAs; notification;

comprehensive plan values for community character

STATE PREEMPTION

Figure 1. Decision tree for local governments facing data center proposals. CBA = Community Benefit Agreements; NDA = Non-

disclosure agreements.



development agreements, and those lacking cap-
acity can seek regional coordination or model ordi-
nances. For communities that do clear both gates,
every branch leads to the same regulatory tools; the
difference lies in how many the community deploys
and how stringently it applies them.

First, act before the facility is approved, even if
the community wants to take a hospitable path.
Fifty-six of 130 Allegheny County municipalities
lacked oil-and-gas zoning when drilling rebounded
(Hopey, 2017). Any community near transmission
infrastructure, fiber corridors, or water resources is a
potential data center site. Proactive steps include
reclassifying data centers as conditional industrial
uses, establishing continuous-operation noise and
light standards, and adopting water use disclosure
requirements. The fracking communities that fared
best were those that had regulations in place before
the first well was drilled.

Second, regulate rather than ban. Although bans
do signal a resistance path to data center compa-
nies, they are regularly preempted by the state,
whereas regulations typically are not. Kollar (2026b)
documented how states are already preempting Al
data center bans, shifting regulatory power to the
state level. In the fracking context, as in Bradbury’s
(1962) novel, the communities that fared best were
not the ones that tried to bar the door but the
ones that armed themselves with knowledge: ordi-
nances grounded in evidence, bonds sized to actual
costs, and agreements with enforceable terms.
Community benefits agreements should be required
as part of conditional use review. Nondisclosure
agreements between developers and local officials,
reported in multiple data center jurisdictions, should
be explicitly barred; transparency is a precondition
for democratic planning. Communities concerned
with preserving rural character should articulate
those values in their comprehensive plans, creating
a documented basis for zoning and other down-
stream regulations.

Third, even for communities who want to take a
neutral path, prioritize what the local government
can least afford to absorb: road damage, water sup-
ply, and electricity costs. Regional coordination mat-
ters; data center clusters span jurisdictions, and the
alternative is a fracking-era patchwork in which
neighbors bear each other’s spillover costs
(Brookings Institution, 2025; Zwick, 2018b). Whereas
Kollar (2026b) documented how state preemption is
stripping local authority, the regulatory tools out-
lined here represent what planners can still do with
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the authority they retain. Impact fees should be
indexed to facility size, and development agree-
ments should include cost-sharing provisions with
sunset clauses on any tax abatements. Table 1 pro-
vides the specific recommended standards for each
regulatory domain.

Cutting across all three principles is an obligation
to equity. The fracking boom concentrated environ-
mental burdens in disadvantaged communities
(Morrone et al.,, 2015; Zwick, 2018c). Data centers
are following the same pattern. Han et al. (2024)
projected that data center air pollution could con-
tribute to 600,000 asthma cases and 1,300 prema-
ture deaths annually by 2028, with per-household
health costs 200 times greater in disadvantaged
areas. The Appalachian Regional Commission’s 420
counties overlap with proposed data center geog-
raphy; the communities that hosted coal and then
fracking are being courted again. The pattern across
three industries is structural: Each has sought com-
munities where land is cheap, regulation is light,
and residents have learned to accept environmental
tradeoffs as the cost of participation in the economy
(Zwick, 2018a). The language of the “national sacri-
fice area,” originally a technical category in federal
assessments of strip-mined land, was taken up by
Appalachian organizations as a political claim about
the region’s role in national energy policy (Juskus,
2023, p. 8); the data center boom risks extending
that sacrifice into a new century and a new indus-
try. As a Louisiana official said when voting against
a data center power project in Cancer Alley, “Not all
economic development is good economic devel-
opment” (Dean, 2025).

Conclusion

The broader question of how local government
grapples with emerging industries that impose
locally concentrated externalities is a recurring chal-
lenge planners will face repeatedly. However, a play-
book already exists; it just needs to be invoked.
Four lessons transfer from the fracking experience
to data center governance. First, planners must act
before proposals arrive. Second, outright bans are
legally fragile, whereas targeted regulations (e.g.,
conditional use review, setbacks, noise standards,
road use agreements, community benefits agree-
ments) are sturdy. Third, road damage and water
supply are the externalities local governments can
least afford to absorb and should prioritize, ensuring
there are provisions to cover those costs. Finally,
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disadvantaged communities will bear the heaviest
burden unless equity is built into the regulatory
framework from the start.

The analogy between fracking and data centers
has limits, and the data center literature is still
emerging. Future research should include (a) docu-
menting how data center host communities are
responding to the regulatory challenge; (b) assess-
ing the longitudinal fiscal health of host municipal-
ities under different abatement regimes; and (c)
evaluating which planning tools (conditional use
review, setbacks, impact fees, community benefits
agreements) produce measurable improvements in
community outcomes.

The show will always head to the next town; the
question is whether planners will be ready when it
arrives.
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