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CHALLENGES

Increasing Electric Prices are Part of an Economy-Wide

Affordability Squeeze

Indexed Prices of Household Expenditures

Nominal price index relative to prices and expenditures in 2019
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US electricity prices
up 9% in 2025 —
over 3x inflation —
+19% to 22% in PIM
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Source: EIA, BEA - Created with Datawrapper

Change in Residential Retail Electricity Prices: 2019 to 2025
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Source: Retail Electricity Price Trends and Drivers: Data Update-2026 Edition | Energy Markets & Planning, Electricity Monthly Update - U.S. Energy Information Administration (EIA).



https://emp.lbl.gov/publications/retail-electricity-price-trends-and
https://www.eia.gov/electricity/monthly/update/end-use.php#:%7E:text=Total%20average%20revenues%20per%20kilowatt,with%20three%20sectors%20seeing%20increases.
https://www.eia.gov/electricity/monthly/update/end-use.php#:%7E:text=Total%20average%20revenues%20per%20kilowatt,with%20three%20sectors%20seeing%20increases.
https://www.eia.gov/electricity/monthly/update/end-use.php#:%7E:text=Total%20average%20revenues%20per%20kilowatt,with%20three%20sectors%20seeing%20increases.

CHALLENGES

Moderate Growth plus Data Centers in 10 states plus
aging/resilience all driving huge capex cycle

US data center pipeline, by state (GW)

0-1GW 1-2GW @ 2-4GW @ 7-8GW ® 22+ GW

Source: Sightline Climate // Sightline is tracking 190GW across 777 hyperscale (>50MW) projects announced

SIGHTLINE CLIMATE | Q1 2026 DATA CENTER OUTLOOK | FEBRUARY 2026
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Sources & Notes: Data is sourced from the U.S. Energy Information
Administration’s Annual Energy Outlook 2026 Table 54. Total Electricity Sales.
Shaded value range represents the spread of projections across all 11 AEO 2026
Scenarios.
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https://www.eia.gov/outlooks/aeo/data/browser/#/?id=62-AEO2026&region=5-0&cases=cb2026%7Ehm2026%7Elm2026%7Ehighogs%7Elowogs%7EhighZTC%7ElowZTC%7Ealtelec%7Ealttrnp%7Eelectrnp%7Ehigheldmd&start=2025&end=2050&f=A&linechart=%7E%7E%7E%7E%7E%7E%7E%7E%7E%7E%7Ecb2026-d021826b.72-62-AEO2026.5-0%7Ehm2026-d021826b.72-62-AEO2026.5-0%7Elm2026-d021826b.72-62-AEO2026.5-0%7Ehighogs-d021826a.72-62-AEO2026.5-0%7Elowogs-d021826a.72-62-AEO2026.5-0%7EhighZTC-d021826b.72-62-AEO2026.5-0%7ElowZTC-d021826b.72-62-AEO2026.5-0%7Ealtelec-d021826a.72-62-AEO2026.5-0%7Ealttrnp-d021826a.72-62-AEO2026.5-0%7Eelectrnp-d021826a.72-62-AEO2026.5-0%7Ehigheldmd-d021526a.72-62-AEO2026.5-0&sourcekey=0

CHALLENGES

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

Supply Chains are a Large, Widespread Cost and Delay Driver

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

e Tariffs now adding to ongoing high increases. Producer Price Index for Critical Power System Equipment
e Labor shortages in some skills and trades. 200
e Wholesale power costs will increase 19% in the next three years, wo | 11/25 YOY:
(ICF model). ijz Cu wire +11.7%
. : : Al milled +28%
“...the current rise in metal prices should not be viewed as a 160
: - - - - - - 50 | Rebar +16.6%
conventional cycle inflation episode. Unlike prior commodity
; . . 140
cycles...today’s metals inflation reflects a structural convergence of
9 0 0 130
multiple demand drivers.” (Morningstar DBRS) .
Copper Price Forecast as of December 2025 Ho
100 S
Copper Price Forecast as of Dec2025 90
s1200 Jan-18 Sep-18 May-19 Jan-20 Sep-20 May-21 Jan-22 Sep-22 May-23 Jan-24 Sep-24 May-25
$11.00 = Producer Price Index by Industry: Switchgear and Switchboard Apparatus Manufacturing
$10.00 ===Producer Price Index by Industry: Electric Power and Specialty Transformer Manufacturing
g ——Producer Price Index by Industry: Communication and Energy Wire and Cable Manufacturing
% 39.00 Consumer Price Index for All Urban Consumers: Electricity in U.S. City Average
E $8.00
g $7.00 Source: US Bureau of Labor Statistics via FRED, Federal Reserve Economic Data, Federal Reserve
- Bank of St. Louis.
7600 Notes: Data index Jan 2018 = 100. PPI values shown are not seasonally adjusted. CPI is seasonally
$5.00 adjusted. S. Obando - Tariffs push construction input prices higher | Utility Dive, 1/15/26.
$4.00

Dec-25 Apr-26  Aug-26 Dec-26  Apr-27  Aug-27 Dec-27 Apr-28 Aug-28 Dec-28 Apr-29 Aug-29 Dec-29

Source: Long Forecast, Copper Price Today, accessed December 3, 2025. brattle.com | 4



https://fred.stlouisfed.org/
https://fred.stlouisfed.org/
https://www.utilitydive.com/news/tariffs-push-construction-input-prices-higher/809712/?utm_source=Sailthru&utm_medium=email&utm_campaign=Issue:%202026-01-15%20Utility%20Dive%20Newsletter%20%5Bissue:80770%5D&utm_term=Utility%20Dive
https://www.utilitydive.com/news/tariffs-push-construction-input-prices-higher/809712/?utm_source=Sailthru&utm_medium=email&utm_campaign=Issue:%202026-01-15%20Utility%20Dive%20Newsletter%20%5Bissue:80770%5D&utm_term=Utility%20Dive
https://www.utilitydive.com/news/tariffs-push-construction-input-prices-higher/809712/?utm_source=Sailthru&utm_medium=email&utm_campaign=Issue:%202026-01-15%20Utility%20Dive%20Newsletter%20%5Bissue:80770%5D&utm_term=Utility%20Dive
https://longforecast.com/copper
https://dbrs.morningstar.com/research/473377

No Silver Bullets, but some
Solution Directions



SOLUTIONS

Energy Efficiency and Demand Flex/VPPs

Latest ACEEE Report estimates cost-effective
potential = 8% of 2040 sales and 70 GW peak
load reduction.

Load flexibility/VPP potential is an added 60-200
GW by 2035. New Brattle report finds NWAs can
save one utility 11% of distribution upgrade costs.

These resources can be grown faster than any
other resource type at a time when “speed-to-
power” is important.

In today’s rate, demand, and capital environment,
these measures should be pursued quickly and
aggressively.

There are signs that the sleeping giant is
awakening.

Well-understood policy solutions include:

* Decouple utility sales from earnings

* Energy Efficiency Resource Standard

* Restore federal EE standards

» Utility sharing incentives for EE and DER val
harvesting

ue stack

e Large load contributions to EE and DER resources
* Update IRP and grid planning processes to fully

include EE, DER, VPP

Source: ACEEE and many other sources.

Photo: Proactive Steps Needed to Reduce Burdens for
Households Experiencing Energy Insecurity | ACEEE.
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https://www.aceee.org/research-report/u2601
https://cleanenergycanada.org/report/the-value-of-using-ders-for-distribution-system-services-in-ontario/
https://www.aceee.org/research-report/u2601
https://www.aceee.org/blog-post/2023/10/proactive-steps-needed-reduce-burdens-households-experiencing-energy-insecurity
https://www.aceee.org/blog-post/2023/10/proactive-steps-needed-reduce-burdens-households-experiencing-energy-insecurity

SOLUTIONS

The Clean Supply Stack: There is Hope

Onshore wind and solar are showing resilience
— 86% of ‘26 additions, and no cliff?

Short-term storage market very strong --
chemistries and costs improving.

Electric/thermal LDES starting to deploy at
utility scale; costs need to keep coming down.

Large and small nuclear advancing; none yet at
FID in the US; SMRs not yet proven.

Enhanced geothermal showing real progress.

TWh Projected U.S. Electricity Generation by Fuel Type

7,000

6,000
Other

5,000
Renewables

4,000 Nuclear
Natural Gas

3,000 Petroleum
Coal

2,000

1,000

0
2025 2030 2035 2040 2045 2050

Sources & Notes: Data is sourced from the U.S. Energy Information
Administration’s Annual Energy Outlook 2026 Table 8. Electricity Supply,
Disposition, Prices, and Emissions for the Counterfactual Base Scenario.
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https://www.eia.gov/outlooks/aeo/data/browser/#/?id=8-AEO2026&region=0-0&cases=cb2026&start=2025&end=2050&f=A&linechart=%7E%7E%7E%7E%7E%7E%7E%7E%7E%7E%7E%7E%7E%7E%7E%7Ecb2026-d021826b.38-8-AEO2026%7Ecb2026-d021826b.39-8-AEO2026%7Ecb2026-d021826b.40-8-AEO2026%7Ecb2026-d021826b.41-8-AEO2026%7Ecb2026-d021826b.42-8-AEO2026%7Ecb2026-d021826b.43-8-AEO2026%7Ecb2026-d021826b.44-8-AEO2026&map=&ctype=linechart&sourcekey=0

SOLUTIONS

Transmission: Vast Improvement Potential

7

e Max C-E EE and Load Flex as first stage of grid
planning.

* [ncentivize + integrate GETs, reconductoring,
Reliability Assurance Schemes, other low-capex
solutions.

e Synch local-to-interregional, proactive planning:

— Scenario-based plans that count all benefits and use
least-regrets-under-uncertainty approach.

— More regional/federal collaboration, incl permit reform

— No siloed processes. “A crisis is a terrible thing to waste”.

 Faster interconnection processes + permitting Possibly this crisis will spur
reform important. constructive and collaborative

federal and state action.

e Co-location frameworks help.

See appendix for more details.

Source: See Brattle, Order 1920 Compliance: An Opportunity to Improve Transmission Planning beyond Mandates, October 22, 2024. brattle.com | 8



https://www.brattle.com/insights-events/publications/accelerating-the-integration-of-new-co-located-generation-and-loads/
https://www.brattle.com/insights-events/publications/accelerating-the-integration-of-new-co-located-generation-and-loads/
https://www.brattle.com/insights-events/publications/accelerating-the-integration-of-new-co-located-generation-and-loads/
https://www.brattle.com/insights-events/publications/accelerating-the-integration-of-new-co-located-generation-and-loads/
https://www.brattle.com/insights-events/publications/order-1920-compliance-an-opportunity-to-improve-transmission-planning-beyond-mandates/

Summing Up...

Electric rate pressures are going to continue alongside broader economic pressures — we
need all the solutions to keep electricity affordable/clean/reliable/resilient.

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

Unlocking efficiencies and lower bills through EE, 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.

brattle.com | 9
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The Costs of Climate Change Are Already Large, Visible, and
Rising — Decarbonizing Power Remains Urgent

. . Count and Cost of US Billion-Dollar Disaster Events
Over half of utility T and ~ two-thirds

B Drought Count B Flooding Count B Freeze Count B Severe Storm Count Tropical Cyclone Count
of D capex for replacement and m Wildfre Count B WinterStormCount  — Combined Disaster Cost  — Costs 95% S ig G
resilience (EEI). = :491
-
Excessive heat already estimated to kill il -
around 12,000 Americans annually — 20
Global deaths attributed to heat: o
~450,000 in 2021. =
Extreme weather and climate change- e -
related health impacts in 2023: 512 o .
billion potential labor-hours, S835 e 5%
billion in income losses. .
Food and water insecurity are already L nz 191 138 1555 1350 1552 2554 195 B O A2 20 0 2 0D A2 0 00 A 0 2 5
triggering mass migration . ZZ:;C;E'AQIO(;:{IM values reported in nominal dollars; see NOAA, Billion-Dollar Weather and Climate Disasters, accessed

Sources and Notes: Romanello et al., “The 2024 report of the Lancet Countdown on health and climate change: facing record-breaking threats from delayed action,” Lancet, 2024. See also GBD
2021 Risk Factors Collaborators, “ Global burden and strength of evidence for 88 risk factors in 204 countries and 811 subnational locations, 1990-2021,” Lancet, 2024; and Shindell et al., “The
Effects of Heat Exposure on Human Mortality Throughout the United States,” Good Health, 2020.
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https://www.eei.org/-/media/Project/EEI/Documents/Issues-and-Policy/Finance-And-Tax/Industry-Capital-Expenditures.pdf
https://www.ncei.noaa.gov/access/billions/time-series/US/cost
https://www.ncei.noaa.gov/access/billions/time-series/US/cost
https://www.ncei.noaa.gov/access/billions/time-series/US/cost
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(24)01822-1/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(24)01822-1/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(24)01822-1/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(24)01822-1/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(24)01822-1/fulltext
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2824%2900933-4
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2824%2900933-4
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2824%2900933-4
https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1029/2019GH000234
https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1029/2019GH000234

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!

* 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?

T Retail Electricity Price
& % Trends and Drivers:

Data Update—2026 Edition

B 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
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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/

Summary of LBNL/Brattle Conclusions: 2019-24

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

Maximum Size Geographic Breadth

Natural gas price variability .

N\ CD

larger

s ==

Price Driver

Extreme weather & wildfires - recovery and mitigation

Replacement & hardening of aging distribution (and transmission)

Customer load growth v Medium
Utility-scale wind & solar (market based) v Medium
State Renewable Portfolio Standard policies L D | Medium _
Net energy metered solar 7\ Smai
larger
Source: LBNL/The Brattle Group, “Recent Retail Electricity Price Trends: What Do We Know... or Think We Know?,” October 2025, p. 22. RPS Questioning comes from
brattle.com | 14

MIT-CEEPR-WP-2025-22.pdf. See both documents for important notes and caveats.



https://eta-publications.lbl.gov/sites/default/files/2025-10/presentation_retail_price_trends_drivers.pdf
https://ceepr.mit.edu/wp-content/uploads/2025/12/MIT-CEEPR-WP-2025-22.pdf
https://ceepr.mit.edu/wp-content/uploads/2025/12/MIT-CEEPR-WP-2025-22.pdf
https://ceepr.mit.edu/wp-content/uploads/2025/12/MIT-CEEPR-WP-2025-22.pdf
https://ceepr.mit.edu/wp-content/uploads/2025/12/MIT-CEEPR-WP-2025-22.pdf
https://ceepr.mit.edu/wp-content/uploads/2025/12/MIT-CEEPR-WP-2025-22.pdf
https://ceepr.mit.edu/wp-content/uploads/2025/12/MIT-CEEPR-WP-2025-22.pdf
https://ceepr.mit.edu/wp-content/uploads/2025/12/MIT-CEEPR-WP-2025-22.pdf
https://ceepr.mit.edu/wp-content/uploads/2025/12/MIT-CEEPR-WP-2025-22.pdf
https://ceepr.mit.edu/wp-content/uploads/2025/12/MIT-CEEPR-WP-2025-22.pdf

How are Customers Reacting to these Rate Increases?

Household Concerns About Energy Affordability
A look at the financial strain and hardship faced by some US households due to energy costs. Personal
Observation:
In the Last 12 Months. . . In 2024. .. Looking Ahead to 2025. ..
349 0 13% e 73% Unllke the 1980s,
of households reduced of households were of households are electric rate
or forwent basic behind on their very or somewhat concerns are part of
necessities like food or electricity bills. concerned that a larger affordability
medicine to pay an electric and/or gas crisis.
energy bill. bills will increase this
22% ¥o 2.7 million - The electric ind
ustry
kept their home at a households had their can and should
temperature that felt utility service shut-
unsafe or unhealthy. off due to non- moderate rate
payment. increases as much as
24% possible, but that
were unable to pay alone does not solve
an energy bill in full. the problem.

Sources: US Census Bureau: Household Pulse Survey (2024); Powerlines (2025).
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ELECTRIC RATE DRIVERS—A FORWARD VIEW

Forward-Looking Drivers to Watch

The war with Iran may
qualify as a black swan |
event and isn’t factored
into these slides.

-Supply Chain Costs-

/

iiq.]=

Generation & Generation &
Distribution Transmission Transmission
Capex & Opex Policies Capex
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PRE-IRAN WAR DATA
Macroeconomic Outlook Precarious... Beware the Risks

Number of Participants

Percent -
Change in real GDP ! _Risks to GDP growth o - 20
_ . — P _ ] December projections  _ ¢
_ : . 5 _ = = Sepiember projections _ | o
— : — 4 - oo - 14
— \ — 3 - | - 12
— o . ] _ - 10
— == Median of projections X _— 0 - I | - 6
o D Central tendency : o -1 — I = = =" - 4
. I Range of projections : . . I 2
Lt | | | | | | | | | | [ =]
Weighted to Broadly Weighted to
2020 2021 2022 2023 2024 2025 2026 2027 2028  Longer run downside balanced upside
Percent MNumber of Participants
PCE inflation ' _ Risks to core PCE inflation — 0
—_ ' e 7 _ D December projections - 18
' = = September projections
— ' — 6 = = 16
. . — 5 - - 14
. = r | - 12
—_— ' - 4 = I - 10
T p— _ ' - ¢ - (R — I -8
_ —_— === : — 5 - | - 6
L] _ I _ 4
— ' -
L1 | 1 1 1 1 1 | 1 i 1 [ 1 ! I ] 2
2020 2021 2022 2023 2024 2025 2026 2027 2028  Longer run “d“;ﬂ:‘jf” i’lzzﬂ‘h “‘L'IEI:::IS o

Source: Federal Reserve Board, Summary of Economic Projections, September 17, 2025, Summary of Economic Projections, December 10, 2025. brattle.com | 17



https://www.federalreserve.gov/monetarypolicy/files/fomcprojtabl20250917.pdf
https://www.federalreserve.gov/monetarypolicy/files/fomcprojtabl20251210.pdf

Natural Gas: The Trend is Slightly Down, but Volatility Likely Up

AVERAGE COST TO PRODUCE ELECTRICITY (NATURAL GAS) 2015-2024 After a major Ukraine war bump , hatural
g oot el N el O gas prices for utilities dropped in 2023-
o 2024, but bumped up again in 2025.

$50

0 Long-term futures show a continued

o downward trend towards ~$4 gas, but

¢ "o 206 20w 208 208 2020 201 2022 2023 2024 Pre- Iran during the last year expected prices for
S et S oy s s o o 20 War Data 2027-on have shifted up, with higher

2.25 forward curve 7.26 forward curve peaks. This hints at higher volatility.

/ .
There is a school of thought that
continued LNG exports will pull US prices
up to world levels, but this is not yet
reflected in the forwards.
Takeaway: Difficult to see average gas

prices increasing faster than inflation, but
volatility will continue and likely worsen.

NYMEX Natural Gas Henry Hub Natural Ga... — NYMEX Natural Gas Henry Hub Natural Ga...

Source: S&P Capital 1Q with forward strips as of 2/13/2025 and 2/13/2026. brattle.com | 18



FACTORS INSIDE THE INDUSTRY

Generation Costs Are a Mixed Picture; Wind/Solar Remain Cheapest

CAPACITY ADDITIONS 2025-2029 CA LEVELIZED COSTS GridLab CCGT Capital Cost ($/kW)

$300 COMBINED CYCLE GT COST VS. OPERATING YEAR  + combined
Glgawatts (GW) 8.8 GW i— 1.2 GW ; $250 Linear regression includes only operating year 2:_;1;;:;
cycle
2,500 -
< -
§ i z t * f +
19.5GW e S 3150 —'—& 2 2000
39.6 GW =
$100 2
- S N
$50 — = = E 1,500 . .
=T +
[&] +
%0
2 2025 2030 2035 1,000
2026 2028 2030 2032
Utility Solar (346%% CF)
5.7 GW O ut-of-State Wind [(38% CF)
‘l —_— Ceocthermal {(80% CF)
63.3GW B Solar EGS - Deep {(80% CF)
215.8 GW B Storage LevelTen PPA Price Index (Levelized 2024 $/MWh, 25th percentile of first-year offar)
20252029 = Wind oo Takeaway:
487.8 GW st Gas | g Do not limit
B Other
350 generatlon ChOICGS,
152.3 G\ §40 . .
o especially wind and
Under Construction status also includes Site Prep and Testing, .
Proposed status also includes Feasibility, Application Pending, $20 SOIa r C nd bu I Id d
an.d I?ermltted. F)ata |r1cludes new plants and expan5|o.ns of . 510 domeStIC su pply Cha in.
existing plants, including nuclear uprates. Includes projects with a0
an expected online date up to 2029. g g g g § § § § 5 § § 5 g g g Eg § ﬁ 88 § § E 5 §
Source: Velocity Suite (Hitachi Energy), April 2025. TR R -NA Y MRS -amw AR N A Y -

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. Level Ten data from LBNL public data source, https://emp.lbl.gov/utility-scale-solar/.
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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://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://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/
https://gridlab.org/portfolio-item/gas-tubine-cost-report/
https://gridlab.org/portfolio-item/gas-tubine-cost-report/
https://emp.lbl.gov/utility-scale-solar/
https://emp.lbl.gov/utility-scale-solar/
https://emp.lbl.gov/utility-scale-solar/
https://emp.lbl.gov/utility-scale-solar/
https://emp.lbl.gov/utility-scale-solar/

Distribution Capex and Opex — Leverage DERs Carefully

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, even if net cost declines are not always large.

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

States with Proactive Distribution Grid Planning Initiatives

Takeaway:
A-;MA This is important but
n q difficult. Utilities and

regulators should lean in.
If not now, when?

Source: The Brattle Group. brattle.com | 20



DATA CENTERS AND 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
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300 4% of US Total
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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
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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?

Historically, modest sales growth has lowered
rates. For rapid large DC growth, rate impacts
are situation-specific depending on factors:

e Amount/timing/location of growth.

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

e Exposure to capacity markets. Islanded or “BYOG” Gen for DCs is fast-
growing trend:

e Allocation of costs to customer classes. ) L
 Removes direct (not indirect) effect on

® Co-location arrangements. rates if no transmission buildout.

* Is less efficient, more expensive, and
After MISFT’s statement + Google/Anthropic “do- probably more carbon-intensive than
no-harm” rapidly becoming de-facto standard grid connect.

* Misses opportunities to reduce total grid

for grid-connected DCs.
costs.
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https://blogs.microsoft.com/on-the-issues/2026/01/13/community-first-ai-infrastructure/

DATA CENTERS AND SALES GROWTH

Brattle Study for Newly formed Utilize Coalition

The Untapped Grid: \ ¥ GO gle T

How Better Utilization of the Power

System Can Improve Energy Affordability . : _. Spqu\‘fund ‘Renew Home S PA N

PREPARED BY PREPARED FOR

Ryan Hledik GridLab '. . dﬂg \ %Verrus

Long Lam Utilize Coalition

Kate Peters

MARCH 2026

Brattle

Takeaways:
* For a typical utility with growing load, use of cost-effective DERs, energy efficiency, and advanced transmission

technologies (e.g. GETs) can reduce capital outlays while maintaining full service.
* In a hypothetical typical utility, reduced capital outlays translate into a 3.4% lower rate increases over five years.
* Use of these technologies may also create system headroom that allows new loads to connect sooner.
* The paper shows the value of maximizing the use of cost-effective DERs, including energy efficiency and flexible
load, to moderate rate increases and provide a win-win for customers, utilities, and the economy.
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Data Center Demand, Stranded Costs, and Carbon

Stranded Costs
e Much discussion of “Al Bubble” and Data Center overbuild.

® There are really two peaks to monitor:
— Near-term capital arrangements and the risk of financial bubble.
— Longer-term declines in Al energy intensity.

® The first peak could have macro effects and yield some stranded costs;
tools for reducing SC risk are rapidly being deployed.

e The second phenomenon, energy intensity decreases, will shift long-term growth
down; other effects uncertain.

Carbon

® BYOG DCs reportedly using old and new gas tech — significant emissions impacts
50 GW of gas BYOG ~ + 0.2 GT/year.
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https://www.rtoinsider.com/125101-data-centers-speed-market-goals-lead-to-inefficient-gas-generation/

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.

brattle.com | 25



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/

More Reference Documents

The Value of Using DERs for Distribution
System Services in Ontario

PREPARED BY PREPARED FOR

SANEM SERGICI CLEAN ENERGY CANADA
AKHILESH RAMAKRISHNAN

KAILIN GRAHAM

RYAN HLEDIK

OLIVER GROCOTT

CARLY MCADAM

MARCH 2026

Incorporating GETs and
HPCs into Transmission
Planning Under FERC
Order 1920

PREPARED BY PREPARED FOR
The Brattle Group The American Council on

1. Bruce Tsuchida Renewable Energy (ACORE)

Linquan Bai
S.ZiyiTang

Grid Strategies
Jay Caspary

APRIL 2025

Copyright 2026 The Brattle Group All Rights Reserved.

California’s Virtual Power Potential:
How Five Consumer Technologies Could
Improve the State’s Energy Affordability

PREPARED BY PREPARED FOR
Ryan Hledik GridLab
Kate Peters

Sophie Edelman

VOLUME I: SUMMARY REPORT
APRIL 2024

% Brattle

Order 1920 Compliance:
An Opportunity to Improve Transmission
Planning beyond Mandates

PREPARED BY PREPARED FOR

Johannes Pfeifenberger Northeastern States Transmission

Collaborative
Joe Delosa Il

November 20, 2024

% Brattle

Affordability, Rates, and Clean Capital
Efficiency: A Path for the Power
Industry’s Turbulent Next Decade

Peter Fox-Penner
Ryan Hledik
Shannon Paulson
Xander Bartone

Brattle

lean Captal Efticiency: A Path for the Power Industry’s Turbulent Next Decade Brattle.com | it

an Capital Eficiency: A Path for the Power Industry’s Turbulent Nex§ Decade srattie.com | i
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. 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.

Still More Reading |-I.
\
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://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://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/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/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/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/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/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/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/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/accelerating-the-integration-of-new-co-located-generation-and-loads/
https://www.brattle.com/insights-events/publications/accelerating-the-integration-of-new-co-located-generation-and-loads/
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-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/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/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/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/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/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/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/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/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/
https://www.brattle.com/insights-events/publications/planning-for-generation-interconnection/

What We Do in Electricity

Regulatory Economics, Finance & Rates

@ Cost Allocation & Rate Design @ Forecasting
@ Cost of Capital @ Incentive Regulation

@ Energy Risk Management © Retail Rates

Electricity Wholesale Markets & Planning

© Electrification © Market Design
@ Electric Transmission Market Modelling
Energy Storage Nuclear

Renewables & Alternative Energy
Planning, and Compliance

© Environmental Policy,
Resource Planning

Large Loads

Electricity Litigation & Regulatory Disputes

For organizations navigating disputes,
litigation, or complex regulatory challenges,
Brattle provides expert analysis and advisory
support, including:

e Contract Dispute Analysis
e Expert Testimony (Regulatory & Court)

e Damages Estimation for Energy &
Utility Contracts

e Litigation Support & Strategy
e Settlement Negotiation Assistance

e Discovery, Depositions & Cross-
Examination Support

e Broader Commercial & Technical
Dispute Support
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