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Introduction and Motivation




Why Data Centers Matter

Backbone of the Digital Economy Economic Impact and Investment

Data centers are the critical infrastructure Building data centers requires large capital
supporting everything from cloud computing investments and significantly influences

to financial transactions, e-commerce, and Al | state and local tax revenues.

development.

Explosive Growth in Data Generation Environmental and Infrastructure
Global data creation is projected to grow Concerns

exponentially, increasing demand for data Data centers have high energy demands,
storage, processing power, and low-latency raising important environmental and
connectivity. infrastructures challenges.
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Data Centers are Growing in Leaps and Bounds
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Data Centers are Concentrated but Dispersing

Source: S&P 451 Research
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Data Center Location and Incentives




Data Center Location Factors

Availability and cost of electrical power

dCommunications infrastructure, including network
latency

(dReal estate and construction costs

Location of customers and other data centers
dGeography, forces of nature and climate
dLabor availability and quality of life

Taxes, regulations, and incentives

Source: Fogarty and Flucker (2023); Baudry (2021)




Data Center Location Studies

JGreenstein and Fang (2022). Cross- O Fawcett (2024). Cross-sectional county-
sectional county-based logit regression based regression analysis (logit) of data
analysis of data centers centers
QUrban bias. Attractiveness varies due to O Colocation data centers prioritize telecom
size of local industries with high demand for connectivity, electrical infrastructure, and
data centers (latency demand and ‘server urban proximity.
hugging’) and population density d Hyperscglg facilities prioritize telecom
QColocation centers favor urban connectivity but not much else
settings and more sensitive to buyer O Both studies test for state incentive
demand for proximity policies using cross-sectional data
QCloud providers display lower O Neither of these cross-sectional studies
propensity to locate in urban areas and find incentives are related to data center
more sensitivity to electricity and entry.

construction wages and concentrate in

small number of locations. Q Causal analysis is strengthened with

longitudinal data.




Data Center Incentives

U Tax Foundation’s Location Matter * ®
Simulations of State Tax Treatment of Data 4 .
Centers using typical data center (50 .
employees, 250,000 square feet, $500 million ' 2
in capital investment, etc.) o 3 5
[ Sales and use exemption is most important & 25 20 %
incentive. If data center equipment is exposed S g
to sales tax, it dramatically drives up firm’s tax é 2 15 é
costs. = 15 g
036 states offer data center incentives (up ) 0"
from 33 in 2024, 14 in 2014 and 2 in 2004). ‘ ‘ ‘ ‘ “| .
Five states have no sales and use tax. 0.5 I
— - . 0

QSingle-sales apportionment and market 0
sourcing are also important tax incentives.
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Data Center Incentives

U Data Centers sales and use tax Incentives have UMap below shows index constructed from these
different characteristics. They differ in terms of: (1) features (top value of 14)

breadth (purchases covered), (2) generosity (size

of exemption), (3) thresholds (minimum investment,

size, employment levels), (4) certainty (sunset

date), (5) colocation (whether collocating firms . e

covered). ;




Virginia Data Center Incentives Controversies

U Problems with Virginia incentives.

Q Size of incentives. They have begun to dwarf
all other incentives.

U Data Center Sales and Use Exemption represents
about eighty percent of all economic development
incentive spending in FY24

U For comparison purposes, Amazon HQIll was
awarded a custom grant of $750M for 37,850 jobs
U Race to the bottom. Localities were given
option of reducing the data center personal
property taxes. Some localities have deeply
cut these rates, thereby removing the most
appealing aspect of data center
development (i.e., local tax revenues)

U Cost shifting. Future growth must be
managed with energy grid. Potential for
cost shifting to consumers and other
businesses exists which could have
detrimental effect on state economy.

$1.2
$1.0

$0.8

$0.6
S04
$0.2 I
$0.0

FY2021 FY2022 FY2023 FY2024

(Billions)
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Methodology and Data




Methodology and Data

O We use staggered difference in differences.

O Use information on timing of sales and
use tax exemption only.

O Callaway and Sant’/Anna (2021) method
is baseline method. Stata csdid package
used. Doubly robust DiD estimator
method.

O Additional robustness analysis using
TWFE, De Chaisemartin and
D’Haultfoeuille (2024)
(did_muiltiplegt _dyn) and Borusyak,
Jaravel, and Spiess. (2024)
(did_imputation)

Q Latter are preferred methods because
TWFE can produced biased estimates

0 Run two sets of baseline staggered DiD
regressions:
U Control variables and no control variables
U Never treated states and not-yet treated states
O Former is conceptually clearer, but estimates
may be imprecise
O Latter may be affected by anticipation effects,
but we check pre-trends
1 State data used for states with and without data
center sales and use tax incentives
U Five states without sales and use taxes excluded
from sample
U 12 states where incentives began 2010 or earlier
were excluded.




Methodology and Data

O Three dependent variables (Number of
data Centers; Total Data Center Square

Footage; Total Utility Power in kW).
O Derived from S&P 451 Research

O Control variables represent 6 of 7 location
factors identified in site location literature
(telecom infrastructure variable not used)

proprietary data center data (December Q) State data used for states with and without
2024 inventory). data center sales and use tax incentives

O Construction date used to represent Q Five states without sales and use taxes
when data center space put into place. excluded from sample

O Construction year most accurately captured O 12 states where incentives began 2010
2010 and later (data used run from 2010- or earlier were excluded.
2024)

U Data quality using 2024 snapshot is best for
number and worst for power.

O Power upgrades and efficiency
improvements are common, making
current snapshot less accurate depiction
of when data center put in place.




Independent Variables Used in Analysis

SQFOOT
ELEC_PRICE
CONS_WAGE

IND_PCT
OCC_PCT

POPDEN
NATDIST

INCENTIVE_YR

Data Center Square Footage Construction — S&P 451 Research
Industrial Electricity Prices USEIA, SEDS

Nonresidential Median Construction Wages BLS QCEW
FIRE and Professional Services as

percentage of total employment Lightcast™
IT Workers as Percentage of Total
Employment BLS OES

BEA State Personal Income (Population)
Population Density State and Metro Data Book (Area)
Losses from Natural Disasters Crosignani and Hiti (2025)

State legislative statutes; Magnum
Economics; Wright, Raykin, and McDonald
Incentive Year (2024)







ATT Results by Dependent Variable

Coefficient 0.7469576 267,716 38,546
Std, err 0.474267 104,305.7 27,118
Z 1.58 2.57 1.42
P>z 0.114 0.01 0.155
Number 492 492 492




Results: Baseline Model with Event Study

U Baseline model is model with later treated states
and control variables.

U Average treatment effect on the treated (ATT) is
267,716 square feet.

O Pre-treatment (Parallel Trends Test). Pre_avg=- _
6,978.614, p=0.838. This suggests no strong S
evidence of pre-trend differences Z o !
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Results: Interpretation of Baseline Model

O Interpretation: On average, after a state adopts a
sales and use tax exemption for data centers,
the annual square footage of new data centers
built in the state increases by about 267,716
square feet compared to what would have
occurred without exemption

O Overall effect is approximately equivalent to one
standard 250k square foot data center.

U This represents about half of the average annual
data center square footage constructed in states
adopting sales use (533,578 square feet).

U ”But for” effect would be 50%

O Bartik—average state incentive "but for” effect is
2-25%.
U Why so large? Incentive size is large relative
to data center operational costs.
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ATT Results by Covariate Inclusion and Control Group

Coefficient 267,716 395,260 208,175 393,808
Std, err 104,306 140,782 248,685 146,948
Z 2.57 2.81 0.84 2.68
P>z 0.01 0.005 0.403 0.007
Number 492 495 495 495




ATT Results by Method (Covariates, Not Yet Treated)

Coefficient 1,913.585 267,716 369,665 293,235
Std, err 107,632.1 104,305.7 87,947 53,351
Z 0.02 2.57 4.20 5.50
P>z 0.986 0.01 <0.001 <0.001
Number 495 492 243 294




Extension: First Mover Effects

U Benefits of Early Adoption. Early adopters s
gain advantages including larger gains and
better estimation accuracy in data center
construction.

1,500,000

U Potential Sources of Advantage. Advantage _ :ww
arise from agglomeration effects, reputational ¢
benefits, and reduced initial competition.

Q Diminishing Returns for Later Adopters. . | . l |
Later adopters may face reduced returns duet = ¢
widespread incentives and growing
infrastructure challenges.
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Extension: Diminishing Effects over Time

QO Declining Incentive Effectiveness.
Analysis suggests that incentives may be
becoming less effective over time in
attracting investments.

2,500,000
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1,500,000

Q Infrastructure and Energy Constraints.
Growing energy and infrastructure
limitations may challenge the success of
tax exemptions alone.

1,000,000
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Data Center Square Feet

O Need for Integrated Strategies.
Combining fiscal incentives with energy
and sustainability planning may be needed
for future investments.
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Conclusions and Next Steps




Findings

[ Data center sales and use tax exemptions have significantly
iIncreased data center footage across many states.

O Finding is relatively robust relative to method

O “But for” computed to be 50%

O Higher than typical incentive (2-25%) computed by Bartik but size of incentive
compared to operating costs is considerable

L Incentives have limited effect on the number of data center
facilities and energy use

O States adopting incentives early may benefit from competitive
advantages and more development.

O Effectiveness of tax incentives may diminish as infrastructure
constraints limit further growth.




Next Steps

Q0 Examine Heterogeneity in Incentive
Effects. Research should analyze
varying impacts of incentives across
different populations and contexts to
optimize effectiveness (e.g., how energy

U Robustness checks. Further test sensitivity of
results for endogeneity and other threats.

U Use falsification test. Test for small data
centers that are not generally eligible for

incentives.. availability and telecommunications
U Test f(_)r state ‘reactive adopter’ incentive infrastructure interact).
selection effects. Some states (LA, VA) QO Metropolitan-Level Dynamics. Explore

implemented incentives in response to

L urban dynamics and how local factors
data center bargaining.

influence the success of fiscal incentives.

d Incentive design. Examine change in Q Expand Panel. Extend data window
attractiveness (“dosage”) of incentive over time further backwards in time
us_i_ng incentive scoring rubric introduced earlier O Construction data timing data
utilizing. becomes more incomplete and may
U Requires construction of more complete introduce bias but more treated
statute panel data showing changes in states and years available.
features as well as timing of incentive
changes.
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