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1. Recap “Recent Retail Electricity Price Trends: What Do We Know... or
Think We Know?” a new study from Lawrence Berkeley National Labs
(LBNL) and Hledik/Lam/Yan (Brattle)

2. Pivot to Forward-Looking View of Electric Price Drivers

3. Touch on Strategies and Policies That Might Help— many unsurprising yet
unsolved or underused



LBNL/Brattle Study of Retail Electric Price Changes

® One of the best analyses of electric rate
drivers ever done—careful, balanced.

e Backwards-looking, not a prediction!

e Not all factors can be measured via
their framework:

— Some factors are difficult to quantify due to
lack of standard metrics or lack of variation
in space/time.

— Example: suboptimal transmission and
distribution planning processes. How much
lower might rates have been with a larger,
better-planned grid?

% Brattle

. Recent Retail Electricity Price Trends:

What Do We Know... or Think We Know?

Ryan Wiser, Galen Barbose, Peter Cappers, Jeffrey Deason,
Sydney Forrester, Will Gorman, Eric O’Shaughnessy

Lawrence Berkeley National Laboratory

¥ Ryan Hledik, Long Lam, Audrey Yan
¥ The Brattle Group

s October 2025

This work was funded by the U.S. Department of Energy under Coniract No. DE-AC02-05CH11231. The
views and opinions of the authors expressed herein do not necessarily stafe or reflect those of the United
States Government or any agency thereof, or The Regents of the University of California.
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https://www.brattle.com/insights-events/publications/brattle-contributes-to-berkeley-lab-report-assessing-recent-trends-in-electricity-prices-across-the-us/

National Average Prices in Line with Other High-Inflation Sectors

Indexed Prices of Household Expenditures

Nominal price index relative to prices and expenditures in 2010

Housing

- Electricity
Groceries
- Health

~ Nat. Gas

“ Gasoline

Sept ‘24-'25

Elec CPl +3.54%
Urban CPI +2.8%

2010 2012 20174 2016 2018 2020 2022 2024

Source: EIA, BEA - Created with Datawrapper

Brattle Contributes to Berkeley Lab Report Assessing Recent Trends in Electricity Prices Across the US — Brattle.

It is not very reassuring
to tell consumers that
average rate increases
since 2010 have “only
kept up with inflation”
by rising 40% nominal
in 10 years.

Similarly, telling
consumers that
electricity rates have
risen “only a little more
than groceries, and
aren’t as bad as
housing” isn’t too
helpful either.
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https://www.brattle.com/insights-events/publications/brattle-contributes-to-berkeley-lab-report-assessing-recent-trends-in-electricity-prices-across-the-us/

LBNL/BRATTLE STUDY RESULTS

Most Nominal Prices are up, but Regional Disparities are Huge

Change in Average Retail Electricity Prices: 2019-2024
Real 20245 cents/kWh, inflation adjusted
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Brattle Contributes to Berkeley Lab Report Assessing Recent Trends in Electricity Prices Across the US — Brattle.

Change in Average Retail Electricity Prices: 2019-2024
Nominal cents/kWh, not inflation adjusted
Nominal
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https://www.brattle.com/insights-events/publications/brattle-contributes-to-berkeley-lab-report-assessing-recent-trends-in-electricity-prices-across-the-us/

How are Customers Reacting to these Rate Increases?

Household Concerns About Energy Affordability

A look at the financial strain and hardship faced by some U.S. households due to energy costs.

Personal Observations:
In the Last 12 Months. . . In 2024. .. Looking Ahead to 2025. ..
electric rate concerns
of households reduced of households were of households are
or forwent basic behind on their very or somewhat are part (?fa /a{’g.er
necessities like food or electricity bills. concerned that affordability crisis.
medicine to pay an electric and/or gas
energy bill. bills will increase this The EIectrIC IndUStI’y
5 ofire ; can and should
22% Yo 2.7 million %4
. : moderate rate
kept their home at a households had their ] ’
temperature that felt utility service shut- incr e'as s as much as
unsafe or unhealthy. off due to non- possible, but that
payment. cannot solve the
24% problem alone.

were unable to pay
an energy bill in full.

Sources: US Census Bureau: Household Pulse Survey (2024); Powerlines (2025).
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Summary of LBNL/Brattle Conclusions: 2019-24

Key Drivers of State-Level Retail Electricity Price Changes from 2019 to 2024
(beyond economy-wide inflation)

Price Driver Maximum Size Geographic Breadth

Natural gas price variability ,:g.,\/ 2
Extreme weather & wildfires - recovery and mitigation 7\ | Medium _
arger
Replacement & hardening of aging distribution (and transmission) 2 [ Lorge J
Customer load growth v Medium
Utility-scale wind & solar (market based) v Medium
State Renewable Portfolio Standard policies b | Medium _
N\ Smat

Net energy metered solar

larger

See source for important notes.
Source: LBNL/The Brattle Group, “Recent Retail Electricity Price Trends: What Do We Know... or Think We Know?,” October 2025, p. 22. brattle.com | 6



https://eta-publications.lbl.gov/sites/default/files/2025-10/presentation_retail_price_trends_drivers.pdf

Electric Rate Drivers—
A Forward View




ELECTRIC RATE DRIVERS—A FORWARD VIEW

Forward-Looking Drivers to Watch

iiq1 —
Generation & Generation &

Distribution Transmission Transmission
Capex & Opex Policies Capex

/"

-Supply Chain Costs
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FACTORS LARGELY OUTSIDE INDUSTRY CONTROL

Macroeconomic Outlook Precarious... Beware the Risks
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Source: Federal Reserve Board, Summary of Economic Projections, September 17, 2025.
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https://www.federalreserve.gov/monetarypolicy/files/fomcprojtabl20250917.pdf

Supply Chains are a Large Risk to Costs

e Raw copper prices + 40% since ‘21 & projected to increase.

* Finished power transformers cost an average of 60—-80%

more — after as much as a four-year wait.

* Wholesale power costs will increase 19% in the next three

years (ICF model).

Other PPIs for supply chain steadily upward.

Copper Price Forecast as of December 2025
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Source: Long Forecast, Copper Price Today, accessed December 3, 2025.
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Producer Price Index for Critical Power System Equipment
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——Producer Price Index by Industry: Switchgear and Switchboard Apparatus Manufacturing
== Producer Price Index by Industry: Electric Power and Specialty Transformer Manufacturing
——Producer Price Index by Industry: Communication and Energy Wire and Cable Manufacturing

Consumer Price Index for All Urban Consumers: Electricity in U.S. City Average

Source: US Bureau of Labor Statistics via FRED, Federal Reserve Economic Data, Federal Reserve
Bank of St. Louis.

Notes: Data index Jan 2018 = 100. PPI values shown are not seasonally adjusted. CPI is seasonally
adjusted.
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https://www.icf.com/-/media/files/icf/reports/2024/utility-flagship-report-icf-2024.pdf?rev=902569d32aff4bbf8d43d0ab8a952ad3
https://fred.stlouisfed.org/
https://fred.stlouisfed.org/
https://longforecast.com/copper

FACTORS INSIDE THE INDUSTRY

Capex Spend—Exposed to Supply Chain—is Way Up

® |OU capex doubled 2014-2025.

Forecasted IOU capex +6.8%/yr 2024-29—51.1 Tn total.
Since 2020 G, T, and D have all grown ~equally.

Distribution remains the highest category; generation outlays

have been rising.

EEI Industry Capital Expenditures 2015-2029

U.S. Investor-Owned Electric Utilities
1 Billions

$300B Total Capital Expenditures 2015-2024 = $1.3 Trillion
$250B

$200B

$150B $171.9 il $178-2

$147.7

$132.7 $134.1

$100B
$50B

$0B
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Actual Capital Expenditures

Chart represents total capital expenditures of U.5. Investor-Owned Electric Utilities, consolidated at the parent or appropriate holding company level.

Source: EEl Financial Analysis Department. EEl member company reports (updated September 2025).

Source: EEI Financial Release Sept 2025 PowerPoint Presentation.

2025-2029 Projection = $1.1 Trillion

2025 2026 2027 2028 2029
EEIl Projection (Sept 2025)

2025 Capex Breakdown
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30%

18%

Other

Gas-Related

Generation

Transmission

Distribution
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https://www.eei.org/-/media/Project/EEI/Documents/Issues-and-Policy/Finance-And-Tax/Industry-Capital-Expenditures.pdf

FACTORS LARGELY OUTSIDE INDUSTRY CONTROL

Low Natural Gas Prices after 2022 Are Helping—So Far

AVERAGE COST TO PRODUCE ELECTRICITY (NATURAL GAS) 2015-2024

U.S. Electric Utility And Non-Utility After a major Ukraine War
$/MWh M Cost of Fuel M Non-Fuel Q&M .
70 bump, natural gas prices for
$60 oo, o .
§50 utilities dropped in 2023-2024,
$40 . .
30 but bumped up again in 2025.
$20
$10 . o

0 Gas prices are especially

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 .
igifcreesilzggEL?’:?J[E;YEN Energy), EE| Financial Analysis Department, April 2025 Im po rta nt Where gas LIVI PS Set
NYMEX Henry Hub Natural Gas Futures Spot prices in many hOU IS.

S6

55 Some analysts projecting
s S4 .
g; \”/\/\//\/\/\/\/\//\/\J\/\/\/ return to S4/MMBtu gas in
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$1 predicting S5.
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Source: S&P Capital 1Q with forward strip as of 12/1/2025. brattle.com | 12



FACTORS INSIDE THE INDUSTRY

Generation Costs Are a Mixed Picture

CAPACITY ADDITIONS 2025-2029 CA LEVELIZED COSTS GridLab CCGT Capital Cost ($/kW)
Gigawalis (GW) gggw  — 12 GW $300 COMBINED CYCLE GT COST V/S. OPERATING YEAR  + combined
l Linear regression includes only operating year cyele cost
~ $250 Combined
g cycle fit
= 2,500 T
19.5 GW > $200
39.6 GW
s ~ $150 F‘_\\\-— ; 2,000
=
$100 0
0
21.9 GW R — 2 +
$50 e E 1500
s176w 476w 5 N X .
(8] +
‘1 $0
st W Solar 2025 2030 2035 1,000
2158 GW B Storage 2026 2028 2030 2032
i Utility Solar (36% CF
zozs-zozs B Wind hirsciorl !
- Out-of-State Wind [38% CF)
487.8 GW B Natural Gas
B Cther — G eothermal (80% CF)
e EGS - Deep (80% CF) T k
1523 GW —— In-State Wind (29% CF) akeaway:
Under Construction status also includes Site Prep and Testing, Offshore Wind (46% CF) DO not I|m|t generatlon Ch0|CeS,
Proposed status also includes Feasibility, Application Pending, ——EGS - Near-Field (80% CF) . .
and Permitted. Data includes new plants and expansions of ; espeCIa”y Wlnd and SOIar’
— Biomass (60% CF)

existing plants, including nuclear uprates. Includes projects with
an expected online date up to 2029.
Source: Velocity Suite (Hitachi Energy), April 2025.

Source: EEIl Financial Review 2024, CPUC R.25-06-019 ALJ Ruling 9.30.25, ruling 26-27 tpp results.pdf. GridLab, Energy Futures Group and Halcyon (September 2025), The New Reality of Power
Generation - An Analysis of Increasing Gas Turbine Costs in the U.S.
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https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/integrated-resource-plan-and-long-term-procurement-plan-irp-ltpp/2024-2026-irp-cycle-events-and-materials/assumptions-for-the-2026-2027-tpp/ruling_26-27_tpp_results.pdf
https://gridlab.org/portfolio-item/gas-tubine-cost-report/
https://gridlab.org/portfolio-item/gas-tubine-cost-report/

FACTORS INSIDE THE INDUSTRY

Generation and Transmission Policies

e Holistically improve transmission planning/
permitting:
— Better integrate local, regional, and interregional
planning.
— Plan additions by studying all measurable benefits,
use scenario planning and “least regrets” approach.

— Consider GETs and Remedial Action Schemes first,

then reconductoring/HVDC conversions, and then all
new line options.

e Reform interconnection process to “first ready/first
connect,” “connect and manage,” or other Takeaway:

accelerations (see appendix). “A crisis is a terrible thing to waste”.
Possibly this crisis will spur constructive
and collaborative federal and state action.

e Reform RTO governance and markets.

Source: See Brattle, Order 1920 Compliance: An Opportunity to Improve Transmission Planning beyond Mandates, October 22, 2024. brattle.com | 14



https://www.brattle.com/insights-events/publications/order-1920-compliance-an-opportunity-to-improve-transmission-planning-beyond-mandates/

Distribution Capex and Opex

e DERs, flexible load, and grid-edge tech continue to improve and get cheaper.

* Integrating them into distribution systems where they reduce costs has never been
more important.

e The process of distribution system planning and regulatory oversight needs a major
overhaul—happening slowly but should be wider and faster.

States with Proactive Distribution Grid Planning Initiatives

w Takeaway:
A—&MA .. e
This is important but difficult.
Utilities and regulators should lean
n in. If not now, when?

Source: The Brattle Group
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SALES GROWTH

The S1 Tn Question: Will Sales Growth Offset Cost Increases?

Data center demand expected to rise to as much as 20% of total US use by 2035. Other

demand generally rising 1.5% to 3% per year.

LBNL Forecast Data Center Energy Consumption

TWh
600 High
500 7-12% of US
Total
400 Consumption
300 4% of US Total
200 Consumption -

100 Historical

0
2014 2016 2018 2020 2022 2024 2026 2028

Source: LBNL, 2024 United States Data Center Energy Usage Report, 2024.

Additional sources: Google’s emissions up 51% as Al electricity demand derails efforts to go
green, Google, The Guardian. Washington Examiner Daily, Callie Patteson and Maydeen
Merino, 7/17/25. Data center carbon, Global data center industry to emit 2.5 billion tons of
CO2 through 2030, Morgan Stanley says | Reuters.

Projected US Data Center Demand vs. Forecast Generation

TWh
6000
U.S. Total
5000 Generation
4000
3000
2000
High
1000 ]_ Data Center
Demand
Low
0
2026 2027 2028 2029 2030

Source: S&P Global Commodity Insights, 2026 US Data Centers and Energy Report, published
October 28, 2025.
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https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-states-data-center-energy-usage-report.pdf
https://www.theguardian.com/technology/2025/jun/27/google-emissions-ai-electricity-demand-derail-efforts-green
https://www.theguardian.com/technology/2025/jun/27/google-emissions-ai-electricity-demand-derail-efforts-green
https://www.reuters.com/markets/carbon/global-data-center-industry-emit-25-billion-tons-co2-through-2030-morgan-stanley-2024-09-03/#:%7E:text=Show%20more%20companies,according%20to%20Morgan%20Stanley%20research.
https://www.reuters.com/markets/carbon/global-data-center-industry-emit-25-billion-tons-co2-through-2030-morgan-stanley-2024-09-03/#:%7E:text=Show%20more%20companies,according%20to%20Morgan%20Stanley%20research.
https://energy.spglobal.com/2025-Brand-Global-Contact-Acquisition-Social-US-Data-Centers-and-Energy-Report_Asset-download.html?utm_source=linkedin&utm_medium=owned_social&utm_campaign=q4_2025_brand_global_contact_acquisition_social_us_data_centers_and_energy_report&utm_id=701cm00000HlIB4AAN

Will Sales Growth Offset Cost Increases?

The effect of sales growth on rates is highly
situation-specific and can be positive/
negative/neutral depending on factors such as:

* Headroom and need for G/T/D expansion
e Global supply chain and local build costs

* Exposure to capacity markets

Obviously, fair cost allocation is extremely
important.

Sales below forecasts—unlikely absent a shock—
are a significant risk to lower prices.

brattle.com | 17



Summing Up...

Nominal average electric rates will continue to rise, but not much more than inflation if we
are lucky. Luck is part of it, because many cost drivers and affordability issues are outside
industry control. Regional disparities will vary the intensity of the issue.

Constructive federal and state policies on generation and transmission could help alleviate
rate pressures and have many other national benefits (see appendix for longer list).

The effects of sales growth on rates depends on many factors. More sales often reduce
rates, but proper polices are needed.

Unlocking efficiencies and lower bills through DERs, load flex, GETs, and grid edge tech has
enormous potential, but also real implementation challenges. Realistic updates to
distribution planning and operations should be a priority.

It’s hard to think of a more important and rewarding set of challenges to work on together.
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Suggested Federal and State Policies from Brattle/CATF Report

TABLE ES5-1: STAKEHOLDER ACTION MATRIX

Optimizing Grid Infrastructure
and Proactive Planning to
Support Load Growth and Public
Policy Goals

lohannes Pfeifenberger
Long Lam

Kailin Graham

Natalie Northrup

Ryan Hledik

Clean Air Task Force

July 2025

=

Brattle

[of .Ml CLEAN AIR
Bl TASK FORCE

For additional
perspective, see
Affordability, Rates and
Clean Capital Efficiency by
Fox-Penner et al, 2025.

Maximize the
Value of the
Existing Power
System
{Section 1)

Solutions

A. Enable distributed and
demand-side resources

B. Enhance rate options
C. Utilize GETs, ATTs, and
RASs

D. Capitalize on
transmission upsizing
opportunities

E. Facilitate interregional
trade

Regulators

<@
@
<@
<@

Utilities

Grid planners
[/ operators

Gowvernors and
Legislators

Others

Third-party DER
aggregators

Cost-
Effectively
Accelerate the
Grid
Connection of
New Loads
{Section IVv)

A. Enable customer-
sponsored generation

B. Co-locate new
generation and load

C. Streamline generator
interconnection processes

Energy park
developers

Transmission
owners

Implement
Proactive
Planning and
Procurement
Processes to
Accelerate the

A. Proactively plan
generation and
transmission

B. Reform generator
procurement processes

C. Proactively plan

O 00000 00

Power procurement
authorities;
State energy offices

Power procurement

authorities;
State energy offices

Q03000 0000

Q09000 00009

Necessary - e :
Investments distribution systems
st il it Q State energy offices
interconnection processes
A. Offer energy efficiency .
State ener offices
Introduce and bill assistance o By !
Targeted P
Affordability B. Implement specialized 0
rates for new large loads
Measures

{Section Vi)

C. Explore alternative
financing

Private developers

Source: The Brattle Group’s CATF report.
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https://www.brattle.com/insights-events/publications/brattle-experts-author-report-on-strategies-to-support-load-growth-and-public-policy-goals/
https://www.brattle.com/insights-events/publications/brattle-experts-outline-clean-capital-efficiency-approach-for-electric-utilities-to-navigate-industry-challenges-in-new-whitepaper/
https://www.brattle.com/insights-events/publications/brattle-experts-outline-clean-capital-efficiency-approach-for-electric-utilities-to-navigate-industry-challenges-in-new-whitepaper/

. A Decade of Beneficial Electrification: Progress and the Path Ahead, November 2025.
. Recent Retail Electricity Price Trends: What Do We Know... or Think We Know?, October 2025.
. The Demand Side Grid Support Program: An Assessment of Scale and Value, August 2025.
Optimizing Grid Infrastructure and Proactive Planning to Support Load Growth and Public Policy Goals, July 2025.

. The Challenges and Opportunities of On-site Resources in Accelerating Data Center Interconnection and Reliability, June
2025.

. Affordability, Rates, and Clean Capital Efficiency: A Path for the Power Industry’s Turbulent Next Decade, May 2025.
. Are Resource Adequacy Markets Adequate?, May 2025.

. Unlocking Load Flexibility with Rates, May 2025.

. Accelerating Integration of New Co-located Generation and Loads, April 2025.

. Incorporating GETs and HPCs into Transmission Planning Under FERC Order 1920, April 2025.

. Brattle Consultants Examine the Challenges & Opportunities Associated with Meeting Load Growth Surge, April 2025.
. A Wide Array of Resources is Needed to Meet Growing US Energy Demand, February 2025.

. Electricity Demand Growth and Forecasting in a Time of Change, November 2024.

. The Impact of Data Centers on the Grid, November 2024.

. Resource Adequacy Trends of the Energy Transition: Experience from North America, October 2024.

. Unlocking America’s Energy: How to Efficiently Connect New Generation to the Grid, August 2024.

. How Resources Can Be Added More Quickly and Effectively to PIM’s Grid, OPSI Annual Meeting, October 2023.

. The Benefit and Urgency of Planned Offshore Transmission, January 2023.

. Planning for Generation Interconnection, May 2022.

Recent Selected Reading from Brattle -
\
4
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https://www.brattle.com/insights-events/news/new-brattle-report-finds-beneficial-electrification-delivers-billions-in-savings-to-us-households-along-with-significant-emissions-reductions/
https://emp.lbl.gov/publications/factors-influencing-recent-trends
https://www.brattle.com/insights-events/news/brattle-report-finds-californias-distributed-power-plant-program-could-deliver-hundreds-of-millions-in-cost-savings-while-supporting-grid-reliability/
https://www.brattle.com/insights-events/publications/brattle-experts-author-report-on-strategies-to-support-load-growth-and-public-policy-goals/
https://www.brattle.com/insights-events/events/brattle-and-mintz-to-co-host-a-webinar-on-the-challenges-and-opportunities-of-on-site-resources-in-accelerating-data-center-interconnection-and-reliability/
https://www.brattle.com/insights-events/publications/brattle-experts-outline-clean-capital-efficiency-approach-for-electric-utilities-to-navigate-industry-challenges-in-new-whitepaper/
https://www.brattle.com/insights-events/publications/are-resource-adequacy-markets-adequate/
https://www.brattle.com/insights-events/events/unlocking-load-flexibility-with-rates-akhilesh-ramakrishnan-to-discuss-at-uplight-customer-connect/
https://www.brattle.com/insights-events/publications/accelerating-the-integration-of-new-co-located-generation-and-loads/
https://www.brattle.com/insights-events/publications/brattle-experts-highlight-the-pitfalls-and-opportunities-of-alternative-technologies-under-ferc-order-1920-in-new-report-prepared-for-acore/
https://www.brattle.com/insights-events/publications/brattle-consultants-examine-the-challenges-opportunities-associated-with-meeting-load-growth-surge-in-new-whitepaper/
https://www.brattle.com/insights-events/publications/clean-energy-tax-credits-help-meet-unprecedented-load-growth-at-lower-costs-to-customers-according-to-a-brattle-report/
https://www.brattle.com/insights-events/publications/electricity-demand-growth-and-forecasting-in-a-time-of-change-ccif-15th-annual-kickoff-forum/
https://www.brattle.com/insights-events/events/join-bruce-tsuchida-for-a-discussion-on-the-impact-of-data-centers-on-the-grid/
https://www.brattle.com/insights-events/publications/resource-adequacy-trends-of-the-energy-transition-experience-from-north-america-october-18-2024-presentation/
https://www.brattle.com/insights-events/publications/unlocking-americas-energy-how-to-efficiently-connect-new-generation-to-the-grid/
https://www.brattle.com/insights-events/publications/how-resources-can-be-added-more-quickly-and-effectively-to-pjms-grid/
https://www.brattle.com/insights-events/publications/brattle-consultants-highlight-the-benefits-of-collaborative-planning-process-for-offshore-wind-transmission-in-new-report/
https://www.brattle.com/insights-events/publications/planning-for-generation-interconnection/
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