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State-level retail electricity prices vary dramatically as do recent
changes: 2024 average (left) and 2019-2024 change (right)

o Retail prices in 2024 varied widely: 90% of lower-48 landmass and 75% of population had average
prices <15 ¢/kWh, but prices were much higher in California and the Northeast, and in HI & AK

o In nominal terms, almost all states experienced price increases from 2019-2024, but in real terms most
experienced price decreases; largest increases in CA, HI, states in the NE, West, Great Lakes

Average Retail Electricity Price in 2024
(real 20248, cents/kWh)
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Change in Average Retail Electricity Prices: 2019-2024

Real 20248 cents/kWh, inflation adjusted
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Multiple reasons for increases in inflation-adjusted retail prices
from 2019 to 2024... none of which are load growth

Maximum Geographic

Price Driver Size Breadth Discussion

Likely under 0.5 ¢/kWh in majority of states, but
Replacement & hardening of aging distribution P reasonably widespread impact given scale of
(and transmission) medium distribution investments and supply-chain

constraints.

L As much as 4 ¢/kWh in California, but impacts of

Extreme weather & wildfires: A P

0.5-1.5 ¢/kWh in a number of states in the West,

recovery and mitigation
and on the East and Gulf coasts.

larger

a v As much as over 2 ¢/kWh increase through
Natural gas price variability Large 2022-2023, with subsequent decrease; most

larger acute impacts in Northeast, NV, FL, PA, etc.
. As much as ~1 ¢/kWh in a few Mid-Atlantic and
State Renewables Portfolio M . .
. New England states; lower and varied impacts in
Standard policies medium .
many other states with RPS programs.
As much as ~2 ¢/kWh in California and over 1 ¢/
A kWh in small number of other high-growth states
Net energy metered solar Small . ) . .
larger especially in the Northeast; low impacts in most
states.

LAWRENCE BERKELEY NATIONAL LABORATORY & THE BRATTLE GROUP



In recent years and decades, load growth at the state level has
tended to depress retail electricity prices

o Over the past 5 years, states
with the highest load growth
generally saw retail prices
decline in real terms

m Over 1 ¢/kWh price reduction in
highest-growth states

m Those states where load declined
often experienced price increases

= Reason: cost growth was
mostly for maintenance costs
and—uwith prevailing rate
structures—qgreater load
leads to fixed costs being
spread over more demand,
reducing per unit costs’

o Commercial sector led load
growth, was largest
beneficiaries of reductions
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Load Growth vs. Retail Price Changes from 2019 to 2024

Price change in cents/kWh, inflation adjusted to 2024S. Load growth in percentage terms from
2019 to 2024.
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https://www.sciencedirect.com/science/article/pii/S0301421517301118

Case Study: North Dakota, New Mexico, Nebraska

Managing load growth while reducing inflation-adjusted retail prices

0 Three states have significantly e Utilities with the greatest load e Utilities with sizable C&I growth

increased load while reducing growth generally experienced lowered C&l prices; residential
inflation-adjusted retail prices the largest reduction in prices customers were not harmed
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» Substantial C&l growth enabled fixed
costs to be spread over more load

Wind & solar
«— Retail sales, 2019 559

wind & solar

« Abundant, low-cost energy enabled load
to be served at low incremental cost

2019 2024 2019 2024 2019 2024
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The past need not be prologue...
as recent PJM capacity prices demonstrate



In some regions, it’s a new era: one in which accelerated and
uncertain load growth collides with supply & delivery constraints

7 ~100 GW of additional 600
data center load is
possible by mid 2030s ]
- Adds to other drivers of £ € 400
load growth: onshoring, .
Ay . & =
electrification EZ 300
- Load growth likely to 1.
concentrate, but across ®
. L, 1.9% af US Total
many states and regions - _/
o Beginning to run into real ] L o o= Potre Soanaris Aange—o
constraints in affordable 2014 2016 2018 2020 2022 2024 2026 2028

supply and delivery

Figure ES-1. Total U5, data center alactricity use from 2014 through 2078
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https://escholarship.org/uc/item/32d6m0d1

Case Study: PJM Capacity Auction

Accelerated load growth combined with supply and delivery constraints leads to significant price increases

Significant increase in 0 PJM'’s capacity prices increased due to e Significant increase in
PJM capacity prices multiple factors, including load growth state-level retail prices
PJM: Capacity Auction Data Center Load Growth Average Increase in Retail Prices
Clearing Price History Between July 2024 & Juiy 2025
$/MW-day t
$350 — |nflation-adjusted $2024
5300 Nominal Summer Capacity Ratings for CC/CTs
$270/MW-day
$250
$200 Demand Curve Price Cap Capacity prices
are one but not
t the only
$150 contributor to
. rice increases
$100 Adoption of ELCC Method P _— 19%
e 10-15%
$50 5-10%
<5%
$0 $29/MW-day Other major drivers included the exclusion of Reliability Must Run Not in PJM
S > DDy P © units from the auction supply curve and the withholding of exempt
> P ,\\q,Q RO R capacity. The resulting auction outcomes signal a need for new
q,Q'\Q’ (19‘19 (19‘1/ q/g‘{)’ (19‘1:5 q,g‘lzb‘ q§l§° (19‘19 resources to meet the growing demand of the region. One can
therefore also interpret the rapid increase in clearing prices as Notes and source: States with vertically integrated
indicative of prices that were too low in previous auctions. utilities are shielded to some extent from capacity

Data from PJM compiled by NRG with
inflation data from the Bureau of Labor

auction price spikes because utilities can self-
Source: Data from Monitoring Analytics’ IMM Analysis of the 2025/2026 RPM supply instead of purchasing capacity from PJM:

Statistics (BLS) Base Residual Auction Parts A through G from EIA Electricity Monthly Update July 2025



https://www.eia.gov/electricity/monthly/update/end-use.php
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiP39i_sN6PAxVevokEHT9_OooQFnoECBwQAQ&url=https%3A%2F%2Fwww.nrg.com%2Fassets%2Fdocuments%2Fbusiness%2Fpjm%2Fpjm-capacity-and-dominion-gas-transport%2Fpjm-historical-bra-results.pdf&usg=AOvVaw3ltX9jJKNTsMHbNyxYBpRM&opi=89978449
https://data.bls.gov/timeseries/CUUR0000SA0L1E?output_view=pct_12mths
https://data.bls.gov/timeseries/CUUR0000SA0L1E?output_view=pct_12mths
https://www.monitoringanalytics.com/reports/reports/2025/IMM_Analysis_of_the_20252026_RPM_Base_Residual_Auction_Part_G_20250603_Revised.pdf#:~:text=issues%20raised%20by%20the%20MMU,The
https://www.monitoringanalytics.com/reports/reports/2025/IMM_Analysis_of_the_20252026_RPM_Base_Residual_Auction_Part_G_20250603_Revised.pdf#:~:text=issues%20raised%20by%20the%20MMU,The
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A “3-step” plan to minimizing the risk of data-
center buildout for other electricity customers

Reduce system-
level supply and
delivery
constraints

Reduce system-
level needs from
new data center
buildout

Large load tariffs
(+ other tools) to
ringfence
impacts from
data centers



o Reduce system-level supply and delivery constraints to
minimize the risk of accelerated cost growth

Immediately: get the
most out of the existing
electricity system

* Demand flexibility, DERs, storage, grid-
enhancing technologies, regional trade

O (=1 e e Elei\sReE € « Forward-looking planning to minimize cost
aware planning of new generation and delivery needs

Eliminating log-jams for
new supply and
delivery infrastructure

 All-source procurement, interconnection
reform, efficient permitting, market design




G Reduce system-level needs from new data center buildout,
through operational flexibility and BYOG

Increasing operational impacts

-+
Computational Core Facility Energy On-Site Electricity
Load Flexibility Infrastructure Storage Generation
> l_'
5
o &
e Job scheduling e Cooling system e Thermal energy e Diesel
e Computational temperature setpoint storage (low-emissions)
intensity adjustments adjustments e Electrical energy e Natural Gas
e Model/service ¢ Uninterruptible Power storage (batteries) e Hydrogen

selection ) Supplies (UPS) j

Increasing planning and investment

o And... potentially enabling data centers to “bring-their-own” offsite

generation, storage, or demand-side flexibility
LAWRENCE BERKELEY NATIONAL LABORATORY & THE BRATTLE GROUP See httpS//datacenterSIblgOV/




e Make sure data centers pay their own freight... and perhaps
also contribute to embedded electric-system fixed costs

Over the last 15 years, National Average Commercial and Industrial Retail Prices

residential electricity Relative to Residential Prices
prices have increased

faster than C&l prices

Commercial prices as a percent of residential Industrial prices as a percent of residential

o Gap has grown between

residential prices and \—"R’-—\'

C&l prices
C&l customers were \’_\»—\/\.
generally less

expensive to serve,
and there were policy

reasons to support the
economic development

that such customers 2010 2024 2010 2024
bring to a state
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Source: EIA « Created with Datawrapper



e Rapid data center buildout plus supply & delivery constraints
can increase costs‘interest in new tariffs to ringfence impacts
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Electricity Rate Designs for Large Loads:
Evolving Practices and Opportunities

Andrew Satchwell, Natalie Mims Frick, and Peter Cappers (Berkeley Lab)
Sanem Sergici, Ryan Hledik, and Goksin Kavlak (The Brattle Group)
Glenda Oskar (U.S. Department of Energy)

Electricity demand from large-load customers such as data centers is projected to grow significantly
in the near term. While these large loads play an important role in advancing technology innovation
and economic growth in the United States, meeting their energy needs requires utilities and regulators
to consider important financial and operational risks from underutilized investments or insufficient
energy supply, infrastructure, and operational capabilities, with implications for all ratepayers. This
paper provides an overview of how utilities and regulators are managing these risks through different
tariffs, including rate structures and service agreements. Ulilities, regulators, customers, and other
stakeholders can use this paper as a foundation when discussing issues and sharing perspectives on
developing new large load tariffs or reviewing existing ones.

Introduction

US. electricity demand is projected to grow significantly in the next decade, largely driven by data
center expansion and artificial intelligence (Al) applications but also new domestic manufacturing
and electrification in other sectors (NERC, 2024). While maintaining a reliable power grid at least
reasonable cost and risk Is always an imperative, ensuring new data centers have sufficient energy
supply to maintain and continuously develop Al training models in the United States is vital for
protecting national security and ensuring that Al systems are safe, secure, and trustworthy. The
United States also has a strong interest in supporting the domestic development of Al applications, as
they represent US. leadership in technology innovation and economic growth.

Reliable energy supply and robust infrastructure are critical to the successful deployment and
expansion of large loads such as data centers. Data centers are among the most energy-intensive
building types due to their continuous operation, computing equipment, and cooling needs.!
Lawrence Berkeley National Laboratory estimates that total 1).S. data center electricity demand more
than doubled (2.3x) from 2018 to 2024 and could triple (3.3x) from 2024 to 2028 (Shehabi et al.,
2024). Additionally, the power system impact of these customers may be particularly significant for
individual utilities and regions. According to the Electric Power Research Institute (EPRI), 12 states
accounted for 849% of data center growth since 2020 (EPRI, 2024).

Regulators, utilities, and large-load customers are exploring tariffs including rate structures, electric
service agreements, and special contracts that achieve the objectives of reliable and affordable

LAVWRENCLD DCRACLECT INAITIUNAL LADUVRATURT & 1 1C DRALTILEC OURUUr

n Large-load tariff report, article, database

o Four themes of large load tariffs
o Fairly allocate electricity system costs
o Mitigate utility and customer financial risks
o Mitigate operational and resource adequacy risks
o Accommodate needs of large-load customers

- Examples of types of provisions
o Payments consistent with cost causation
= Plus... sometimes embedded costs
o Min duration & demand/payment, exit fees, reassignment

o Upfront commitments, collateral, credit
o Size, ramp times, load factor, BTM resources
o Other available “ringfencing” levers

o Interconnection, cost allocation + rate classes, load
forecasting, information sharing, third-party gen, etc.
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https://eta-publications.lbl.gov/sites/default/files/2025-01/electricity_rate_designs_for_large_loads_evolving_practices_and_opportunities_final.pdf
https://rmi.org/large-energy-users-want-power-heres-how-to-protect-other-ratepayers-from-the-costs/5&utm_content=389315675&utm_source=hs_email
https://sepapower.org/large-load-tariffs-database/

;\Iﬂ Our work on recent retall electricity price trends and drivers B R:EE
For more information, contact: Ryan Wiser (rhwiser@lbl.gov)

Peer-reviewed Data visualization Detailed

journal article tool presentations

Highlights a subset of the Allows users to explore some of Summarizes the article and
trends, with a focus on statistical the data that underpins the provides additional material
analysis of broad drivers journal article beyond that included here

These products can all be found at: https://eta-publications.lbl.qov/publications/factors-influencing-recent-trends
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