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Executive Summary

Global Solar Deployment

In the first half of 2025 (H1 2025), PV installations increased significantly
(y/y) in China (212 GW,,, +107%) and India (19.4 GW,, +70%), stayed
relatively flat in the United States (20.7 GW,_) and Brazil (7.0 GW,_), and
shrank 14% in Germany (7.1 GW,).

Chinese growth was particularly strong because of owners’ attempts to
install projects before the change in solar compensation scheme that
occurred in June 2025.

U.S. PV Deployment

EIA reported the United States installed 16.1 GW,_ of PV in H1 2025 (SEIA
reported 17.9 GW, )—up 3%, y/y.

The United States installed approximately 5.8 GWh (2.0 GW, ) of energy
storage onto the electric grid in the first quarter of 2025 (Q1 2025).

PV System Pricing

From H1 2024 to H1 2025 (partial), distributed PV system price generally
rose in leading distributed PV markets, with generally higher increases for
larger systems.

The International Energy Agency (IEA) reports that the global capacity-
weighted average total installed cost of utility-scale projects commissioned
in 2024 was $0.69/W .. U.S. costs were 53% higher.

Market and Policy

OBBB passed, significantly changing many federal incentive programs
eligible to solar electric generation owners and solar product manufacturers.

The homeowners’ solar tax credit ends in 2026, and the corporate tax credit
for solar systems ends in 2028, unless a project has started construction by
mid-2026.

Beginning in Q1 2026, solar project owners and product manufacturers who
want to qualify for U.S. tax credits will be limited in the amount of Chinese
products they can use to build their systems or manufacture their products.

In Q2 2025, several states took action to create flexible interconnection
approaches to accelerate interconnection timelines and reduce

infrastructure requirements.

Arizona repealed its renewable energy mandate, which was enacted in
2006.
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A list of acronyms and abbreviations is available at the end of the presentation.



Executive Summary

(Continued)

Global Manufacturing was approximately $0.27/W,,, and the average imported PV cell price
was $0.10/W,,.

U.S. PV Imports

* Margins for the leading PV manufacturers remained low through Q2
2025 because of record-low pricing, leading manufacturers to lay off

significant portions of their workforce.
* According to U.S. Census data, Q2 2025 module and cell imports were

11.0 GWy and 8.9 GW,, respectively, bringing H1 2025 imports of
modules and cells to 17.6 GW 4. and 13.4 GW_, respectively.

* According to InfoLink, the top 10 module manufacturers were
responsible for 248 GW of shipments (+10%, y/y) in H1 2025.

* Most panels used tunnel oxide passivated contact (TOPCon) cells, and

more than half of the panels were directed to the Chinese market. + According to U.S. Customs and Border Protection (CBP) Commodity
* The United States manufactured approximately 6.2 GW,_ of PV panels in Status Reports, the annual Section 201 tariff rate quota (TRQ) for cells,
Q1 2025, up 160%, y/y, but down 3%, q/q. which was raised to 12.5 GW_ in August 2024, was hit on July 25, 2025.
* U.S. crystalline silicon (c-Si) cell production has more than doubled for All cells imported from that date until Feb. 7, 2026, will pay a 14% tariff.

four straight quarters to approximately 0.2 GW,.in Q1 2025.
Component Pricing

* Global module spot prices fell around 2% in Q2 2025 and remained
around $0.09/W,,, while average global polysilicon spot prices fell 10% in
Q2 2025, from $6.23/kg to $5.59/kg.

* Solar module component prices rose in July 2025 and early August 2025
as the Chinese government reportedly pressured manufacturers to ease
their price wars and planned to idle a significant portion of

manufacturing capacity.
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Global Solar Deployment

* In H1 2025, PV installed capacity increased significantly

(y/y) in China (212 GW,, +107%) and India (19.4 GW,,,
+70%), stayed relatively flat in the United States (20.7
GW, ) and Brazil (7.0 GW, ), and shrank 14% in Germany
(7.1GW,).

— Chinese growth was particularly strong because owners
attempted to install projects before the change in solar
compensation scheme that occurred in June 2025.

— India also announced its domestic solar module

manufacturing capacity has exceeded 100 GW.

IRENA reports that between 2010 and 2024, the global
weighted average LCOE of CSP fell from $0.40/kilowatt-
hour (kWh) to under $0.12/kWh—a decline of 77%.
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International 2024 and

* In H1 2025, PV installed capacity increased

H 1 2025 |nsta||ations significantly (y/y) in China (+107%) and

India (+70%), stayed relatively flat for the
United States and Brazil, and shrank 14%

50 .
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Estimated cumulative China
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Note: U.S. data converted to DC using a 1.30 and 1.21 AC-to-DC ratio for utility-scale and distributed PV, respectively.
Sources: Bundesnetzagentur - Erneuerbare Energien; EIA, Electric Power Monthly, August 2025; JMK Research, India Adds Record 21.9 GW of Solar and Wind
Capacity in H1 2025, July 2025; Annual India Solar: CY 2024, n.d.; RE Update Q2 2024, n.d.; Power Technology, China Adds 102.48GW of Solar Capacity in First Half
of 2024, July 2024; PV Magazine, China Hits 277.17 GW of New PV Installations in 2024, January 2025; PV Magazine, PV Capacity Reaches 52 GW in Brazil, January
2025; PV Magazine, Brazil Generates 88% of Power From Renewables in 2024, June 2025; PVTech, China Adds 14.36GW Solar PV in June, Down 85% Month-on-
Month, June 2025; Atlas Renewable Energy Secures US$179 Million To Build 579MW Brazilian Solar Complex, July 2025; India Exceeds 100GW of Domestic Solar
Module Manufacturing Capacity, August 2025; Reuters, India Hits 50% Non-fossil Power Milestone Ahead of 2030 Clean Energy Target, July 2025; Taiyang News, NLR | 6
Brazil Expanded Solar PV Installed Capacity by Over 490 MW in Sept. 2024, October 2024.



https://www.bundesnetzagentur.de/DE/Fachthemen/ElektrizitaetundGas/ErneuerbareEnergien/EE-Statistik/DL/EEStatistikMaStR.pdf?__blob=publicationFile&v=36
https://www.bundesnetzagentur.de/DE/Fachthemen/ElektrizitaetundGas/ErneuerbareEnergien/EE-Statistik/DL/EEStatistikMaStR.pdf?__blob=publicationFile&v=36
https://www.bundesnetzagentur.de/DE/Fachthemen/ElektrizitaetundGas/ErneuerbareEnergien/EE-Statistik/DL/EEStatistikMaStR.pdf?__blob=publicationFile&v=36
https://www.bundesnetzagentur.de/DE/Fachthemen/ElektrizitaetundGas/ErneuerbareEnergien/EE-Statistik/DL/EEStatistikMaStR.pdf?__blob=publicationFile&v=36
https://www.eia.gov/electricity/monthly/
https://jmkresearch.com/india-adds-record-21-9-gw-of-solar-and-wind-capacity-in-h1-2025/
https://jmkresearch.com/india-adds-record-21-9-gw-of-solar-and-wind-capacity-in-h1-2025/
https://jmkresearch.com/renewable-sector-published-reports/annual-india-solar-report-card-cy2024/
https://jmkresearch.com/renewable-sector-published-reports/q2-2024-apr-jun-india-re-update/
https://www.power-technology.com/news/china-adds-102-48gw-of-solar-capacity-in-2024/
https://www.power-technology.com/news/china-adds-102-48gw-of-solar-capacity-in-2024/
https://www.pv-magazine.com/2025/01/21/china-hits-277-17-gw-of-new-pv-installations-in-2024/
https://www.pv-magazine.com/2025/01/15/pv-capacity-reaches-52-gw-in-brazil/
https://www.pv-magazine.com/2025/06/02/brazil-generates-88-of-power-from-renewables-in-2024/
https://www.pv-tech.org/china-adds-14gw-pv-capacity-in-june-down-85-percent-month-on-month/#:~:text=In%20the%20first%20half%20of,period%20between%20January%20and%20June.
https://www.pv-tech.org/china-adds-14gw-pv-capacity-in-june-down-85-percent-month-on-month/#:~:text=In%20the%20first%20half%20of,period%20between%20January%20and%20June.
https://www.pv-tech.org/china-adds-14gw-pv-capacity-in-june-down-85-percent-month-on-month/#:~:text=In%20the%20first%20half%20of,period%20between%20January%20and%20June.
https://www.pv-tech.org/china-adds-14gw-pv-capacity-in-june-down-85-percent-month-on-month/#:~:text=In%20the%20first%20half%20of,period%20between%20January%20and%20June.
https://www.pv-tech.org/china-adds-14gw-pv-capacity-in-june-down-85-percent-month-on-month/#:~:text=In%20the%20first%20half%20of,period%20between%20January%20and%20June.
https://www.pv-tech.org/atlas-renewable-energy-secures-us179-million-to-build-579mw-brazilian-solar-complex/
https://www.pv-tech.org/india-exceeds-100gw-domestic-solar-module-manufacturing-capacity/
https://www.pv-tech.org/india-exceeds-100gw-domestic-solar-module-manufacturing-capacity/
https://www.reuters.com/business/energy/india-hits-50-non-fossil-power-milestone-ahead-2030-clean-energy-target-2025-07-14/
https://www.reuters.com/business/energy/india-hits-50-non-fossil-power-milestone-ahead-2030-clean-energy-target-2025-07-14/
https://www.reuters.com/business/energy/india-hits-50-non-fossil-power-milestone-ahead-2030-clean-energy-target-2025-07-14/
https://taiyangnews.info/markets/brazil-expanded-solar-pv-installed-capacity-by-over-490-mw-in-sept-2024

CSP Update

* China s building two 350-megawatt (MW) CSP projects with 14 hours of storage, each with three
towers, three solar fields, and one central power block. These “Gen-3” projects have an investment
cost of S7B each and will sell power for $S0.07/kWh.

* Swiss company Synhelion, which uses high-temperature process heat (partially made from
heliostats and a solar receiver) to convert bio-waste into synthetic fuel, has delivered its first barrel
of aviation fuel to SWISS airlines and ran its first car on its “solar gasoline.”

* The company is still in its piloting stage.

* In 2024, Brazil grew its market 11%, moving past Turkey to be the second-largest solar thermal heat
market, after China.

* In 2024, San Paolo passed a law requiring solar water heaters in a variety of buildings.

* Half of Brazil’s solar thermal market is made up of products related to heating swimming
pools.
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https://www.solarpaces.org/two-350mw-pilot-projects-mark-start-of-chinas-gen-3-csp/
https://www.solarpaces.org/two-350mw-pilot-projects-mark-start-of-chinas-gen-3-csp/
https://www.solarpaces.org/two-350mw-pilot-projects-mark-start-of-chinas-gen-3-csp/
https://www.solarpaces.org/two-350mw-pilot-projects-mark-start-of-chinas-gen-3-csp/
https://www.solarpaces.org/synhelion-has-now-delivered-its-first-solar-aviation-fuel-to-swiss/
https://www.solarpaces.org/synhelion-has-now-delivered-its-first-solar-aviation-fuel-to-swiss/
https://www.solarpaces.org/first-solar-gasoline-debuts-in-swiss-alps-ride/
https://solarthermalworld.org/news/brazil-adds-1-4-gw-of-solar-collectors-surging-to-global-no-3-in-2024/
https://solarthermalworld.org/news/brazil-adds-1-4-gw-of-solar-collectors-surging-to-global-no-3-in-2024/
https://solarthermalworld.org/news/brazil-adds-1-4-gw-of-solar-collectors-surging-to-global-no-3-in-2024/
https://solarthermalworld.org/news/brazil-adds-1-4-gw-of-solar-collectors-surging-to-global-no-3-in-2024/

Global CSP Cost and

Performance 2010-2024

* IRENA reports that between 2010 and 2024, the global * |IRENA reports one project-per-year installed from 2021 to
weighted average LCOE of CSP fell from $0.40/kWh to less 2023 (versus five in 2024), so recent trends are heavily

than $0.12/kWh—a decline of 77%. influenced by individual projects.
o |RENA attributes the decrease to a reduction in ° From 2023 to 2024, LCOE dropped 23%, with 2024
installed costs (down 66%), higher capacity factor systems installed with an average of 8.5 hours of
resulting from increased storage (up 37%), and lower storage.

operations and maintenance (O&M) costs (down 62%). Recent cost trends reflect a Chinese supply chain

Total Installed Cost Capacity Factor LCOE
25 100% $0.60
20 80% $0.50
= <
a 15 g 2 $0.40
2 & 60% 3
™ S @ $0.30
Q10 g g
IS o 40% ™
o N $0.20
5 N
20% $0.10
0
SRR RS IR L R e B S NN 0% $0.00
o O O O O O OO0 0000 oo
NN NSNNSAA 2010 2012 2014 2016 2018 2020 2022 2024 2010 2012 2014 2016 2018 2020 2022 2024

Note: Error bars reflect the 95% and 5% confidence intervals. NLR | 8
Source: IRENA, Renewable Power Generation Costs in 2024, July 2025.



https://www.irena.org/Publications/2025/Jun/Renewable-Power-Generation-Costs-in-2024

* ElA reported that the United States installed 16.1 GW,_ of

n Global Solar Deployment PV in the first half of 2025 (SEIA reported 17.9 GW, )—up
3%, y/y.
n U.S. PV Deployment * The United States installed approximately 5.8 GWh (2.0
o GW, ) of energy storage onto the electric grid in the first
B PV System Pricing quarter of 2025.
. * EIA reported 7.8 GW,_ of CdTe PV installations in 2024 and
n Global Manufacturi ng 33.6 GW, over the past 10 years.
B Component Pricing — In contrast, First Solar has reported producing 67 GW,,
of panels over the past 10 years, of which 86% of the
n Market and PO"CV revenues can be attributed to the United States.

U.S. PV Imports
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* ElAreported that 38% of installations in the first half of 2025

U .S. InSta I |ati0n Brea kd Own were in Texas, Florida, and California.
. ° Arizona and Indiana were the third- and fourth-leadi
Qu d rte rly . E IA (G Wac) m:rkets, ahead Iof FI(\;Vrida, with 1.4 Ga\rl]\lac :g; 1.1eaGVI\/:§

respectively.

* The United States installed 16.1 GW,_ of solar capacity in the first > In the Midwest: Indiana, Ohio, and lllinois installed a

half of 2025—up 3%, y/y. . . . .
P 3%, vy combined 2.3 GW,. of PV systems (with neighboring
— PVinstallations were down 21% in Q2 2025; however, Q1 2025 Pennsylvania adding another 0.8 GW._,).
installations were up 27%, y/y. %

PV Capacity by Segment PV Installations by Region
2021 Click here to interactively view 2024 2025 JTOt;(;:ZlSG'? 6\2’\[/;;5
. an —=Jun
these data on Tableau Public. 144
14 ECEI California
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M Utility Scale Florida
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U.S. Net New PV Capacity (GWac)
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<
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6 . 57 9%
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4 3.7
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2
Others
3%
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- o m < P o m <t P o m
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Note: EIA reports values in Wy, which is standard for utilities. The solar industry has traditionally reported in Wy.. See the next slide for values reported in Wyc. NLR | 10

Sources: EIA, Electric Power Monthly, forms EIA-023, EIA-826, and EIA-861, August 2025.



https://www.eia.gov/electricity/monthly/
https://public.tableau.com/views/PVCapacitybySegment/Dashboard1?:language=en-US&publish=yes&:sid=&:redirect=auth&:display_count=n&:origin=viz_share_link

U.S. Installation Breakdown

Quarterly: SEIA (GWy,)

half of 2025—a decrease of 17%, y/y.

o Utility-scale PV and residential PV installed capacity were down
19% and 12% over this period, respectively.

U.S. PV Installations by Market Segment

25
Utility
20 Nonresidential PV
H Residential PV

[any
(%2}

[
o

62}

Quarterly PV Installed (GW,)
o

Q102Q304Q1Q0203Q4(Q1020304Q1Q20304Q1020304Q1Q02Q304Q1Q2
2019

Note: Midwest excludes Ohio and Indiana; Southeast excludes Florida; Southwest excludes Arizona, Texas,
and California. Source: Wood Mackenzie/SEIA, U.S. Solar Market Insight: Q3 2025, September 2025.

Texas, 22% California, 9%

Unlike the previous slide, these values are

in GWg.—not GW,..

* Wood Mackenzie/SEIA reports 17.9 GW,. of PV installations in the first * SEIA reports that 63% of Q1/Q2 2025 installed capacity

occurred in Texas, California, Indiana, Arizona, Florida, and
Ohio.

Q1/Q2 2025 U.S. PV Installations by Region
(17.9GW,)

Florida, 8%

Indiana, 9%
Midwest, 13%

North-
east, 7%
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https://www.woodmac.com/industry/power-and-renewables/us-solar-market-insight/

U S PV Te C h n O I O * Although EIA reports very few systems use multiple

oo gy technologies, developers have discussed doing this more
frequently (may be more forward-looking due to domestic
content bonus).

Distribution by Year

* ElAreported 7.8 GW,_ of CdTe PV installations in 2024 and 33.6 GW, over
the past 10 years.

* Installations trail production. ~40-43 GW,_ of PV panels were
produced from 2015 to 2023 to be installed in United States.
SEIA also reported 7 GW,4. more utility-scale PV installations

* In contrast, First Solar has reported producing 67 GW,_ of panels over the over the past 2 years than the EIA data cited here, which
past 10 years, of which 86% of the revenues can be attributed to the United could further explain differences. Developers may also be
States. stockpiling panels to “safe harbor” future projects for ITC

* Possible reasons for the discrepancy (that don’t just involve mislabeling in “commence construction” purposes (see slides 45 and 46).
the EIA dataset): * First Solar has reported warranty claims, so some production

U.S. PV Installations, Cell Type could be module replacements.

First Solar Sales

50 _ 0
m Not specified - 18 100%
. S 16
2 40 m Both C-Si and CdTe = 1 - 80%
= Si e
o M C-Si 2 12 0
® 30 m CdTe S 10 mmm Produced - 60%
'cf:z 20 S 8 = of Sales from U.S. L 40%
5 g
2 10 s 4 - 20%
- ©
o 2
0 & o 0%
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Note: “Not specified” also includes a small number of CIGS and a-Si modules. Distributed PV capacity AC-to-DC conversion 1/0.8256 (from EIA form 860).
Sources: U.S. EIA, Form EIA-860 PRELIMINARY, 2025.; EIA, Electric Power Monthly; First Solar, Investor Relations.
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https://www.eia.gov/electricity/data/eia860/
https://www.eia.gov/electricity/data/eia860/
https://www.eia.gov/electricity/data/eia860/
https://www.eia.gov/electricity/monthly/
https://investor.firstsolar.com/overview/default.aspx

>1 MW,_U.S. PV Bifacial

45
40

35 I
30
25

20

15

Installations (GW,,)

lll
10 u
5 - N

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Note: “Not specified” also includes a small number of CIGS and a-Si modules.
Source: U.S. EIA, Form EIA-860 PRELIMINARY, 2025.

B Not specified, CdTe
Not specified, c-Si

W Monofacial, CdTe

M Bifacial, CdTe

H Monofacial, c-Si

W Bifacial, c-Si

In 2023, EIA began collecting information on
whether panels deployed in installations >1 MW,
were bifacial, with 19% of capacity specifying.

In 2024, respondents specified for 43% of capacity;
however, virtually no projects using c-Si panels
were reported as monofacial.

— Could mean c-Si monofacial panels are not
being used at this scale or just not being
reported.

No capacity of CdTe was reported as monofacial;
however, 27% was reported as bifacial.

— First Solar does offer a Series 6 bifacial option,
though bifaciality is quite low.

— Alternatively, some respondents may be
misreporting the double-glass construction of

the panels.
NLR | 13


https://www.eia.gov/electricity/data/eia860/
https://www.eia.gov/electricity/data/eia860/
https://www.eia.gov/electricity/data/eia860/

U.S. Energy Storage Installations by

Market Segment (Energy Storage

Association)
* The United States installed approximately 5.8 GWh (2.0 GW,) of  « Although California, Texas, and Arizona continued
energy storage onto the electric grid in the first quarter of 2025— to represent more than half of all battery-
down 46%, q/q, but up 59%, y/y. installed capacity in Q1 2025, several states (e.g.,
o Q1 2025 Residential storage installations were the highest on Indiana and Mississippi in Q1 2025; Oregon and
record, with California and Puerto Rico representing 82% of North Carolina in Q4 2024) have represented
installed capacity. large portions of the market recently by installing
a handful of grid-scale projects.

16 U.S. Energy Storage Installations by Market Segment co Q1 2025 U.S. Energy Storage Installations by Region

1 Grid-Scale (GWh) Grid-Scale (GW) ' (5.8 GWh)

12 CCl (GWh) CCl (GW) 4.0

10 | |mResidential (GWh)|| ® Residential (GW) 30

2.0
Arizona, 14%

1.0

Energy Storage Installed
(GW)

Energy Storage Installed (GWh)

0.0
Q1Q2Q30Q4/Q102Q030Q4/Q1 Q203 Q4/Q1Q2Q3 Q4/Q1 Q2 Q3 Q4)Q1

2020

California, 34% Nevada, 14%

Note: HI = Hawaii; MS = Mississippi; PR = Puerto Rico. “Grid-scale” refers to all projects deployed on the utility side of the meter, regardless of size or ownership; “CCl” refers to community-scale,

NLR | 14
commercial, and industrial. Source: Wood Mackenzie Power and Renewables and Energy Storage Association, U.S. Energy Storage Monitor: Q1 2025, 2025.



https://power-and-renewables.woodmac.com/reportaction/150063312/Toc

Energy Storage Installed (GWh)

Note: ID = Idaho; IN = Indiana; MA = Massachusetts; NV = Nevada. Sources: EIA, Form 860M, May 2025; EIA, Form 861 M, September 2025.

12

10

U.S. Energy Storage Installations

by Market Segment (EIA)

* EIA reports that the United States installed approximately
6.0 GW,. (16.4 GWh) of energy storage onto the electric grid

in the first half of 2025—up 21%—-23%, y/y.

U.S. Energy Storage Installations by Market Segment

1 Residential (GWh)
C&I (GWh)

M Residential (GW) [ |

C&I (GW)

Utility-scale (GWh) Utility-scale (GW) = ="
- -.
-
-3 _ n I
Q1 Q2 Q3 Q4/Q1Q2 Q3 Q4|01 Q2 Q3 Q4|01 02 Q3 Q4|01 Q2 Q3 Q4{Ql1 Q2
2020 2021 2022 2023 2024 2025

4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

Energy Storage Installed (GW)

* California represented 31% of battery
installations in the first half of 2025, followed by
Texas (28%) and Arizona (14%).

* Six states installed more than 100 MW, of

storage in H1 2025.

Q1/Q2 2025 U.S. Energy Storage Installations by Region
(5.8 GW)

Arizona, 14% NV, 8%

California, 31%

Texas, 28%
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https://www.eia.gov/electricity/data/eia860m/
https://www.eia.gov/electricity/data/eia861m/

n Global Solar Deployment

n U.S. PV Deployment
B PV System Pricing
n Global Manufacturing
B Component Pricing
n Market and Policy
U.S. PV Imports

From H1 2024 to H1 2025 (partial), the median real reported distributed
PV system price (no storage) generally rose in leading distributed PV
markets, with generally higher increases for larger systems.

LevelTen reports that, in Q2 2025, the U.S. utility-scale photovoltaic PPA
prices increased slightly, q/q, up 7%, y/y.

IEA reports that the global capacity-weighted average total installed
cost of utility-scale projects commissioned in 2024 was $0.69/Wy,
down 11% from 2023. The U.S. cost was 53% higher than the global
average.

Since the bonus credits were created for the ITC, Sunrun has reported
that the average ITC it receives from its contracted solar and/or BESS
customers, per quarter, has increased from the base rate of 30% to
above 40%—indicating the average project is receiving more than one
10% bonus credit.

National Laboratory of the Rockies | 16



U.S. Solar PPA Pricing

EVERED))

$90 * LevelTen reports that, in Q2 2025, U.S. utility-
. scale photovoltaic PPA prices increased
>80 T slightly for the third quarter in a row, up 7%,
Continental average across _ T /
= $70 markets 7y
§ 560 ] * LevelTen reports that despite cost increases
& from tariffs, U.S. developers are largely
S ss0 { l J holding off on increasing PPA rates; however,
3 s T T 1 J J Lo T some of the contracts reported in Q2 2025
§ T T 111 [ l 1 J were negotiated before market changes;
% $30 T [] T T I 111 Il additionally, because of the market
= £20 L] uncertainty, PPA counterparties are
[J]
g incorporating potential contractual
S 10 mechanisms that allow for a change in PPA
< % rates if there is a change in regulations.
Q102Q30401020304/Q102030Q4Q1020304(Q102Q304Q102Q304/Q1Q2
2019 2020 2021 2022 2023 2024 {2025

Note: In addition to U.S. wholesale markets (California Independent System Operator [CAISO], Electric Reliability Council of Texas [ERCOT], Southwest Power Pool [SPP],
Midcontinent Independent System Operator [MISO], PJM, New York Independent System Operator [NYISOJ; ISO New England), LevelTen also tracks pricing in Alberta, Canada

(Alberta Electric System Operator [AESO]). Source: LevelTen, Q2 2025 PPA Price Index Executive Summary North America, May 2025. NR | 17



https://www.leveltenenergy.com/ppa

. . .. * From H1 2024 to H1 2025 (partial), the median real
Distri bUtEd PV SyStem Prici Ng reported distributed PV system price (no storage) generally

rose across AZ, CA, MA, and NY—see table.

From Select States

* Although prices are well below what they were 10 years
ago, over the past 5 years prices have remained relatively
flat for the average PV system in multiple size categories.

State Distributed PV System Pricing (Aggregated biannually)

Click here to interactively view * California drove the recent price increase for 1- to 5-MW,,
these data on Tableau Public. systems, while New York drove the large recent price
increase for 5+-MW,_ systems.

2
=3
o
<
S 4
& .
g . Price* H1 2025 Change
£ System Size$
. e ($/W,) 2024-2025
a
w
& 2.5-10 kW, $4.19 ~1%
T 2
g W 2.5t010 kW 10-100 dec $3.54 +1%
W 10 to 100 kW
100 to 500 kW
1| @ictaspoi 100-500 kW, $2.79 +3%
W 1-5Mmw
o Wsmw: 0.5-1 MW, $2.07 0%
2 E T T ETETETEETETETZTELES
mu g g NN Q Qa0 000 dyN0RSSY 1-5 MWj, $1.79 +13%
o [=] o o o [=] o o o o [=] o o o o [=] o [=] o [=] o
o o o o o o o o o o o o o o o o o o o o o
0
2025 MW data, to-date: Arizona (54), California (304), Massachusetts (4), New York (490). > MWdC+ $1'34 +7%

Note: System prices above $10/W and below $0.75/W were removed from the dataset. The volatility in median system price among the largest systems is because of the relatively small
number of systems deployed each year. *Prices in table are reflective of the median aggregated system price from Arizona (AZ), California (CA), Massachusetts (MA), and New York (NY)
Sources: Arizona Goes Solar, Utility Programs, July 2025; California Distributed Generation Statistics, Distributed Generation Interconnection Program Data, Interconnected Project Sites
Data Set, May 2025; Mass.gov, Massachusetts Lists of Qualified Generation Units, May 2025; Data.NY.gov, Solar Electric Programs Reported by NYSERDA, July 2025. NLR | 18



https://arizonagoessolar.org/utility-programs/
https://www.californiadgstats.ca.gov/downloads/
https://www.californiadgstats.ca.gov/downloads/
https://www.mass.gov/service-details/lists-of-qualified-generation-units
https://data.ny.gov/Energy-Environment/Solar-Electric-Programs-Reported-by-NYSERDA-Beginn/3x8r-34rs
https://public.tableau.com/app/profile/jarett.zuboy/viz/StateDistributedPVSystemPricingOverTime/Dashboard1

Distributed PV System Pricing
From Select States, 2025 Year to

Date (YTD)

2.5to 10 kw AZ
CA
MA
NY
10to 100 kW AZ
CA
MA
NY
100 to 500 kW AZ
CA
MA
NY
500kWto1lMW AZ
CA
NY
1-5MW AZ
CA
NY
5MW+ NY

Median State Distributed PV Pricing by State

| sa33

| 5421
| 5272
| sa22
|s222
| 5393
|53 04

|S]33

|$233

| $2.16

| s2se

I $2.07

|s2.10

I $1.71

I $1.43

‘ $1.34

| 5102

| s2.04

| s2.64

Lines represent medians. Bars
represent 80th and 20th
percentiles.

3 4 5 6 7

System Price (2024$/Wdc)

2025 MW data: Arizona (54), California (304), Massachusetts (4), New York (490).
Note: System prices above $10/W and below $0.75/W were removed from the dataset.
Sources: Arizona Goes Solar, Utility Programs, July 2025; California Distributed Generation Statistics, Distributed Generation Interconnection Program Data, Interconnected Project NLR | 19
Sites Data Set, May 2025; Mass.gov, Massachusetts Lists of Qualified Generation Units, May 2025; Data.NY.gov, Solar Electric Programs Reported by NYSERDA, July 2025.

Click here to interactively view
these data on Tableau Public.

In addition to price differences based on system
size, there is variation in the price of stand-alone
(no energy storage) distributed PV systems
between states and within individual markets.

Dollar-per-watt prices generally decrease as
system size increases.

For systems 2.5-10 kW, median price changes
varied between H1 2024 and H1 2025 (partial):

o +8% in Arizona, —1% in California, =31% in
Massachusetts, and 0% in New York.



https://public.tableau.com/views/StateDistributedPVPricingbyState/Dashboard3
https://arizonagoessolar.org/utility-programs/
https://www.californiadgstats.ca.gov/downloads/
https://www.californiadgstats.ca.gov/downloads/
https://www.mass.gov/service-details/lists-of-qualified-generation-units
https://data.ny.gov/Energy-Environment/Solar-Electric-Programs-Reported-by-NYSERDA-Beginn/3x8r-34rs

2019

2020

2021

Year

2022

2023

2024

2025

Residential PV-Plus-Storage

Pricing in California

California Residential PV-Plus-Storage Pricing

Cost (2024$/kWdc of PV)

Cost (2024$/kWh of Battery)

Cost (2024$/kWac of Battery)

$5,757

$5,522

$5,189

$4,983

$4,921

$5,222

$4,846

$3,372

$2,419

$2,335

$2,792

$2,832

$3,067

$2,646

Click here to
interactively
view these data
on Tableau
Public.

$3,488

$7.210

$5,992

$5.872

$6,903

$7,097

$5,656

5,000

10,000

0

5,000

10,000 0

5,000

10,000

In H1 2025 (through May), residential PV-plus-storage
systems in California had a median system price of
$2,646/kWh of battery, $3,488/kW,_. of battery, and
$4,846/kW,. of PV.

> The cost per kW, of battery fell 38% between 2024 and
2025, while the cost per kWh of battery fell 14% and per
kW, of PV fell 7%.

The increasing market share of Tesla’s Powerwall 3 likely
contributed to the significant drop in PV-plus-storage price,
especially in terms of kW, of battery.

o Powerwall 3—which became available in 2024 —
provides the same energy as previous models (13.5
kWh) but provides 130% more continuous power (11.5
kW, vs. 5 kW,.).

o Tesla supplied 44% of California’s PV-plus-storage
systems in 2024, growing to 55% as of September 2025.

o The integrated inverter in Powerwall 3 serves the PV
and battery components of a PV-plus-storage system,
which eliminates the need for a separate PV inverter.

The data are filtered to residential rooftop PV systems between 3 kW, and 30 kW, with a cost between $0.75/kW . and $20/kW, (2024 dollars). Lines

represent medians. Bars represent 80th to 20th percentiles.

Sources: California Distributed Generation Statistics, Distributed Generation Interconnection Program Data, Interconnected Project Sites Data Set, May 2025;
EnergySage, Tesla dominated the home battery market—will its reign last? May 2025; Tesla, Powerwall, Sept 2025; Wood Mackenzie, US Distributed Solar-Plus NLR | 20

Storage 2025 Outlook, April 2025; Wood Mackenzie, US distributed solar-plus-storage leaderboard, Sept 2025.



https://www.californiadgstats.ca.gov/downloads/
https://www.energysage.com/news/tesla-dominated-home-battery-market-h2-2024/
https://www.energysage.com/news/tesla-dominated-home-battery-market-h2-2024/
https://www.energysage.com/news/tesla-dominated-home-battery-market-h2-2024/
https://www.tesla.com/powerwall
https://public.tableau.com/views/ResidentialPV-Plus-StoragePricinginCalifornia/Dashboard5

Price over time

Residential System Price Reported

85
2
by EnergySage R
@ 3.35
TR &g B X -10 300 2.89 575 563285 _
. 310685193 2
» The median price for residential PV-only systems reported S ¢ 2852067 4278° BO80 80lgs 6
by EnergySage fell 5%, y/y, to approximately $2.66/W,.in L,D%
Q1/Q2 2025. 5 51 7
— EnergySage also includes in its data PV systems bought Z 50 -
with BESS, where the inverter is located in the BESS. H2[H1|H2|H1|H2{H1{H2{H1{H2|H 1|H2|H1{H2{H1{H2[H 1|H2|H1|H2{H1{H2[H1
The median gross cost of a PV system, when including 14{2015|2016{2017|2018|2019(2020| 2021|2022 | 2023|2024 25
the PV portion of a PV+BESS system, was $2.48/W,_in
Q1/Q2 2025 (flat from Q3/Q4 2024). Cost by state, Q1/Q2 2025
— EnergySage stated that $2.0/W, would make 5 - ——
residential PV competitive without tax credits;
EnergySage stated that some installers offer prices $4

close to that level, whereas others would need to cut
prices to do so.

W
N

* Residential system price varied by state. In Q1/Q2 2025, the
median price of a residential system in Massachusetts was
53% higher than the median price of a residential system in
Arizona.

wn
iy

Median Gross Costs ($/W)

W
o

Az TX FL CA US. PA N CT NY IL MA

Note: Price based on winning quoted price. Note: Prices in “cost by state” graphic includes PV system prices

NLR 21
Source: EnergySage, Solar and Storage Marketplace Report, Fall 2025, September 2025. within PV+BESS systems. !



https://www.energysage.com/data/#intel-20

Residential Storage Price Reported

by EnergySage

* The median price for residential energy storage reported by
EnergySage fell 8%, y/y, though it is up 4% from Q3/Q4 2024.

— EnergySage attributed the increase in price due to reciprocal
tariffs levied against Chinese imports in April 2025.

* Residential storage system price varied by state. In H1 2025, the
median price of a residential storage system in Oregon was 46% higher
than the median price of a residential storage system in Hawaii.

Note: Price based on winning quoted price.
Source: EnergySage, Solar and Storage Marketplace Report, Fall 2025, September 2025.
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Price by state and national average, H1 2025
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Sunrun Average ITC

Percentage

45%

40%

35%

30%

Average ITC Received from Contracts

25%

20%

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
2023 2024

Q1 Q2
2025

Source: Sunrun |nvestor Relations, Sunrun Q22025 External Model, July 2025.

* Since the bonus credits were created
for the investment tax credit, Sunrun
has reported that the average ITC it
receives from its contracted solar
and/or BESS customers, per quarter,
has increased from the base rate of
30% to above 40%—indicating the
average project is receiving more
than one 10% bonus credit.
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https://investors.sunrun.com/
https://d1io3yog0oux5.cloudfront.net/_744a1acaa385df382a9f0f11af097042/sunrun/db/418/4079/historic_financial_and_metric_model/Sunrun-2Q2025-External-Model.xlsx

Utility-Scale PV Installed Costs

by Country, 2024

250 Highest 400
inverter,
install, BOS, °
other soft & 350
2.00 total costs
300
3 Second-highest Highest
2 150 costs in all deployment, 250
g categories lowest module
a Highest module & BOS costs 200
- costs
S 1.00 Lowest
S Lowest other installation & 150
Global soft costs inverter costs
0.50
TR E
0.00 ® 1 0
Japan USA Spain Italy Brazil Germany China India
Modules M Inverters M BOS Hardware
M Installation Other Soft Costs @ 2024 PV Deployment

The top 8 PV markets in 2024 are shown. System cost breakdowns were not available for the other top-10 markets: France and Pakistan. Sources: IEA, Snapshot of Global PV Markets
2025, 2025; IRENA, Renewable Power Generation Costs in 2024, 2025; EIA, Form EIA-860 Preliminary, 2025; Wood Mackenzie, Global Solar Tracker Landscape Report 2024, 2024.

PV deployed in 2024 (GW,,)

IEA reports that the global capacity-weighted
average total installed cost of utility-scale
projects commissioned in 2024 was
$0.69/Wy., down 11% from 2023.

Global average component costs as a
percentage of total costs:
— Module and inverter 35%
— Balance of system (BOS) hardware 30%
— Installation 17%
— Other soft costs 18%.

The U.S. cost was 53% higher than average:
— Module/inverter +54%
— BOS hardware +35%
— Installation +88%
— Other soft costs +49%.

The cost spread across countries has shrunk,
but regional trends still drive changes.
— For example, 98% of U.S. utility-scale PV
used tracking in 2024 vs. only 3% in China.
— Trackers increase upfront costs but can
reduce lifetime energy costs.

R | 24



file:///C:/Users/jzuboy/Downloads/Snapshot-of-Global-PV-Markets_2025-1.pdf
file:///C:/Users/jzuboy/Downloads/Snapshot-of-Global-PV-Markets_2025-1.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2025/Jul/IRENA_TEC_RPGC_in_2024_2025.pdf
https://www.eia.gov/electricity/data/eia860/
https://www.eia.gov/electricity/data/eia860/
https://www.eia.gov/electricity/data/eia860/
https://www.woodmac.com/reports/power-markets--global-solar-tracker-landscape-2024-150324867/

Global Manufacturing

* Margins for the leading PV manufacturers remained low

through Q2 2025 because of record-low pricing, leading
manufacturers to lay off significant portions of their
workforce.

According to InfolLink, the top 10 module manufacturers
were responsible for 248 GW of shipments (+10%, y/y) in
H1 2025.

— Most panels used TOPCon cells, and more than half
were directed to the Chinese market.

The United States manufactured approximately 6.2 GW/;
of PV panels in Q1 2025, up 160%, y/y, but down 3%,

a/q.

— U.S. c-Si cell production has more than doubled in
the past four quarters to approximately 0.2 GW,_ in

Q1 2025' National Laboratory of the Rockies | 25
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Private R&D Expenditures

* Historically Chinese companies have invested a smaller percentage
of their revenues in R&D than Western companies, such as First

Solar.

* This appears to be changing in recent years, likely because of the
Chinese government support tied to increased R&D spending.

— In 2024, some companies, such as Aiko Solar and GCL-Poly,

spent a higher percentage of revenues on R&D than First Solar.

R&D as a Portion of Revenue

== First Solar

== Median (China)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

* In absolute terms, however, Chinese solar companies far
outspend their foreign competitors.

o |n 2024, 10 select Chinese companies spent over $1.5
billion in R&D, compared to $191 million by First Solar
and $38 million from Maxeon.

R&D Expenditures

$2,500 ----mmmmmmm oo
@ $2,000 f------mmmmmmmemmmemeoooos
2 . SunPower/Maxeon
=
=~ i I BN
3 $1,500 M First Solar
T
& $1,000 4 ------moeoe B e Select Taiwanese
u% m n Companies
8 $500 B B B EEENEBE Select Chinese
x Companies
S
c
c
< $O T T T T T T 1

2018201920202021202220232024

Note: Chinese companies include Aiko Solar (post 2017), Canadian Solar, GCL-Poly
(post 2017), JA Solar, Jinko Solar,LONGi (post 2017), SAAE (post 2017), Risen (post
2017), Suntech (through 2012), Tongwei (post 2017), Trina Solar, Yingli. Taiwanese
companies include Motech industries and United Renewable Energy. Currency

exchange assumptions: 0.14 CNY and 0.033 TWD for 1 USD.

NLR | 26
Sources: Corporate public filings and yahoo.finance.com.



Drop in Chinese Manufacturing

J b * Jinko Solar, Canadian Solar, and Daqo cut 38% of their
OoDS manufacturing jobs and 34% of their administration jobs,
compared to 19% from sales and marketing, and 10% from
R&D.

* Reuters reported that leading Chinese solar manufacturers laid off 1/3 of

their workforce in 2024 due to falling prices and large financial losses.

* |RENA reported that, in 2023, China employed 2.4 million
* Select companies in graphic below reported 70,000 job cuts on their financial people in solar manufacturing (along with 2.2 million

statements. people in solar installations and O&M).

— Reuters reported an additional 26,000 job cuts from Trina, JA Solar, and

Tongwei.
Number of employees Jobs by Category for Jinko Solar, Canadian Solar, and Daqgo
200,000 90,000
180,000 80,000
160,000 [ \ 70,000
140,000
120,000 = 60,000 B Admin.
100,000 20,000 - M Sales and marketing
40,000
80,000 w80
60,000 — 30,000 .
40,000 - . I 20,000 B Manufacturing
20,000
, 10,000
gl BN ;

2018 2019 2020 2021 2022 2023 2024
2023 2024

W Canadian Solar MlJinko Solar ®WLONGi M Daqo GCL Poly Sources: Corporate public filings; Reuters, China’s Solar Giants Quietly Shed a Third of Their
Workforces Last Year, August 2025; IRENA, Renewable Energy and Jobs Annual Review 2024, yiR | 27
October 2024.



https://www.reuters.com/business/world-at-work/chinas-solar-giants-quietly-shed-third-their-workforces-last-year-2025-08-01/
https://www.reuters.com/business/world-at-work/chinas-solar-giants-quietly-shed-third-their-workforces-last-year-2025-08-01/
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2024/Oct/IRENA_Renewable_energy_and_jobs_2024.pdf

PV Wafe r/cel |/|V|Od Ule * Margins for the leading PV wafer, cell, and

module manufacturers recovered slightly in

Manufacturers’ Ma rgl NS Q2 2025, though most companies were still

losing money.

30% o PVTech reported that the top four
20% manufacturers (LONGi, Jinko Solar, Trina
0% Solar, JA Solar) lost $1.5B in H1 2025.
2 0% o Some manufacturers continued to sell
510% products below the cost to make them.
-20% * Conversely, First Solar maintained higher
-30% _ _ gross margins (46%) due to its positioning in
= (Qperating Margin
B0% o the U.S. marketplace.
QJQZMQA[QJQZ{%‘QJQ1[c12WQ3MQJQZ‘Qs[QJQJQZHQA[QJQZMQA[QJQJ
2019 2020 2021 2022 2023 2024 2025

Lines represent the median, with error bars representing the 80th and 20th percentiles for the following companies in Q2 2025: Canadian Solar, First Solar, GCL-Poly, JA Solar, LONGi,
Motech Industries, Risen, Shanghai Aiko Solar, Shanghai Aerospace, Tongwei, Trina Solar, and United Renewable Energy. Q2 2025 data are not available for the following companies;
however, the chart incorporates previous financial performance: Jinko Solar, Maxeon, and Renesola.

Note: Gross margin = revenue minus cost of goods sold (i.e., the money a company retains after incurring the direct costs associated with producing the goods or services it sells);
operating margin = gross margin minus overhead and operating expenses (i.e., the money a company retains before taxes and financing expenses).

NLR | 28
Sources: Company figures based on public filings and finance.yahoo.com; PVTech, China’s Top Four Solar Manufacturers Suffer USS1.54 Billion in Losses in H1 2025, September 2025.



https://www.pv-tech.org/chinas-top-four-solar-manufacturers-suffer-1-54-billion-losses-h1-2025/

PV Polysilicon Manufacturers’

Margins

* Polysilicon manufacturers are also

100% o--momm e L U rss Margin suffering from low pricing within the
e | ] —osmmngmagn  marketplace, with most manufacturers
1./1 1 [T 1 T~ - selling at cost in the first half of 2025.
40% I D S e e A [ e s e (e
w20% Lo L TN NG ] . . :
£ 0% I T * Wacker reported higher margins than its
9o R R lj\ T competitors; however, it still had no
40% TN —~ - operating profit in Q2 2025.
‘:g:f T - o Wacker attributed its financial
00% oo difficulties to low demand caused by a
QJ QZLB‘QA Ql‘Qz‘QsNQJQJ Q2[Q3‘Q41Q1 {sz Q3[Q4‘Qll QZ‘ low dollar value (relative to the euro)
and uncertainty in U.S. trade policy.
2021 2022 2023 2024 2025

Lines represent the median, with error bars representing the 80th and 20th percentiles for the following companies in Q2 2025: Daqgo, GCL Poly, REC Silicon, TCL Zhonghuan, Wacker, and Xinte.

Note: Gross margin = revenue minus cost of goods sold (i.e., the money a company retains after incurring the direct costs associated with producing the goods or services it sells); operating

margin = gross margin minus overhead and operating expenses (i.e., the money a company retains before taxes and financing expenses).

NLR 29
Sources: Company figures based on public filings and finance.yahoo.com; Wacker, WACKER Publishes Preliminary Q2 Figures and Adjusts Annual Outlook, July 2025. !



https://www.wacker.com/cms/en-us/press-and-media/press/press-releases/2025/press-releases-detail-2025-258048.html

PV Shipment Rankings

* According to InfolLink, the top 10 module
manufacturers were responsible for 248 GW
of shipments (+10%, y/y) in H1 2025.

Rank H1 2025 Shipments o 58% of shipments went to Chinese market,

though there was growth in Middle East

Cells Modules

1 Tongwei Jinko Solar (41 GW) d Afri
2 V Solar Space (passivated emitter LONGi (~40 GW) an rica.
and rear contact [PERC], with o TOPCon modules accounted for 94% of
Laos facility shipping to U.S.) . o/ :
3 Yingfa Ruineng (n-type BC) Trina (~32 GW) / vJA Solar (~32 salesin H1 2025: up from 70% in H1 2024.
GW) . . :
4V lietai (TOPCon) o Aiko Solar, just out of the top 10, shipped
s Aiko Solar (PERQ) Tongwel (~25 GW) echusweIY back-contact rn.odu.les,
6 Astronergy (~20 GW) commanding stronger pricing in non-
7 Canadian Solar (~15 GW) / 4 DAS Chinese markets.
Solar (~15 GW)
8 * 88 GW of cells were also shipped by the five
9 GCL-Poly (12 GW) leading cell manufacturers to sell to other
10 Yingli (~ 10 GW)

companies. Companies continue to primarily
use their own cells.

NLR | 30
Sources: InfoLink: 2025H1 Cell Shipment Rankings, 2025H1 Module Shipment Ranking, August 2025.



https://www.infolink-group.com/energy-article/solar-topic-infolink-1h25-pv-cell-shipment-ranking-top-five-manufacturers-up-13-yoy
https://www.infolink-group.com/energy-article/solar-topic-infolink-1h25-global-module-shipment-ranking-top-ten-companies-total-shipments-up-10-yoy

U.S. PV Manufacturing

7.0
mm Thin Film Modules
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mmm c-Si Modules
5.0
c-Si Cells
4.0 PV Polysilicon

Quarterly PV Production (GW )
w
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o
o

Sources: Values represent the average of: PVTech, PV Manufacturing & Technology Quarterly Report—
Release 37, June 2025; Wood Mackenzie/SEIA, U.S. Solar Market Insight: Q2 2025, June 2025.

* The United States manufactured
approximately 6.2 GW,_ of PV
panels in Q1 2025, up 160%, y/y,
but down 3%, q/q.

o U.S. c-Si cell production has more
than doubled the past four
quarters to approximately 0.8
GW, in Q1 2025.

* U.S. polysilicon production
increased 67%, y/y, and 5%, q/q,
to approximately 1.4 GW,_
equivalent in Q1 2025.
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https://power-and-renewables.woodmac.com/reportaction/150062226/Toc

Annual Manufacturing Capacity (GWy.)

There have been several announcements, supply agreements, and
sales in response to changes to the availability of tax credits:

Domestic Manufacturing

* Heliene and First Solar both announced the sale of
Cha nges manufacturing tax credits.

— First Solar’s total is now $1.5B in tax credits sold in 2025.

In Q2 2025, domestic manufacturing capacity remained flat, with ~19 GW —This announcement came on the heels of Heliene opening
of operational nameplate polysilicon capacity, 4 GW of c-Si cell capacity, its second U.S. module manufacturing facility.
more than 50 GW of module manufacturing capacity, more than 20 GW

of inverter capacity, and nearly 70 GW of tracking/racking capacity.
Operational and Announced Solar Supply Chain Capacity

* Corning purchased JA Solar’s 2-GW module manufacturing
facility in Phoenix, moving itself closer to complete vertical

100 - integration.

Announced
%07 # Net Change from Spring 2025 Update** — Corning also announced a supply agreement with T1 Energy,
80 - M Operating

which currently makes modules and has plans to make cells.

7 Z * OMCO Solar and Array Technologies both announced their solar

%0 tracker is now 100% domestic.

50 A
* llluminate USA announced a supply agreement for glass with

Solarcycle.

40 |

30 A
* Waaree secured a 540-MW order for U.S.-made utility-scale PV

20 -+
10 1 (UPV) modules, and SEG Solar shipped its first UPV module from
o | . . . . . . . . its Texas plant.

Polysilicon  c-Si wafers c-Si cells PV modules Inverters Module Tools Tracking/ L] Notably, however' Meyer Burger Closed their Z_GW
Parts Racking . . . .
Sources: U.S. Census Bureau USA Trade Online, and internal U.S. Department of Energy (DOE) tracking of public module production facility in Arizona, netting no
announcements as of Aug. 15, 2025. **An arithmetic error in Spring 2025 led to the incorrect tracking/racking growth in the PV mod d\igig@&@ﬁratory of the Rockies | 32

number.


https://usatrade.census.gov/

Domestic Manufacturing

Announcements

For more detailed information on domestic solar manufacturing

announcements*, including supply chain segment, date of

announcement, and whether the facility is operational, check out

our map on Tableau Public!

Announced Manufacturing Facilities and Expansions

Product category

W Multiple products

Modules
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9 A W inverters
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e \/ g Operational?
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A ) ) /)
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Click here to Y& [ exvoroma ]

interactively view a
map of manufacturing
announcements.

Sources: Internal DOE tracking of public announcements.

*Not all announcements include facility locations, jobs, operating capacities, or investment numbers.

8/12/2025

Despite headwinds noted by companies—including tariffs, repeals
and modifications to tax credits, and economic uncertainties—
recent announcements span the supply chain, including:

* Qcells and Computer Recycling both announced intentions to
expand into solar panel recycling.

* Indian Kosol Energie and Netherlands-based Solarge both
publicly announced intentions to manufacture modules in the
United States and are in the final stages of site selection for
their respective facilities.

* Hyosung HICO announced plans to expand its transformer
manufacturing capacity in South Memphis.

* Terrasmart has begun producing ground screws in-house at its
manufacturing facility in Cincinnati.

* Yaskawa is planning to relocate its headquarters to Wisconsin
and expand its inverter manufacturing footprint there.

SECTOR

Click here to interactively view a
map of active solar manufacturers.

. H:“ a:I_Q!‘ : .."’"
: = “Sge g‘)
2. .o 2y
0 W
— . e - 2
: INaUoHar Laboratory ol e RoCKies | 33


https://public.tableau.com/views/Announcementsmap/Dashboard1?:language=en-US&publish=yes&:sid=&:display_count=n&:origin=viz_share_link
https://public.tableau.com/views/Announcementsmap/Dashboard1?:language=en-US&publish=yes&:sid=&:display_count=n&:origin=viz_share_link
https://www.energy.gov/eere/solar/solar-manufacturing-map

Middle East & North Africa PV

Manufacturing Hub

Wood Mackenzie projections for PV manufacturing  °

capacity and annual PV installation in MENA
60 -
mm Manufacturing Capacity —Annual Solar Installation

50 -

Capacity (GW 4c)
w I
S o
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o
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10 4

Acronyms: MENA - Middle East & North Africa (Saudi Arabia, United Arab Emirates, Oman, Kuwait,
Qatar, Iran, Iraq, Israel, Jordan, Lebanon, Bahrain, Yemen, Syria, Palestine, Algeria, Egypt,
Morocco).

Source: Wood Mackenzie, Middle East and North Africa Solar Supply Chain Ambitions, July 2025.

Wood Mackenzie projects MENA to install more than 140 GW,,
of solar capacity by 2030, with annual installations increasing by
9% on average.

Manufacturing growth—backed by public investments, SEZs, and
LCRs—is driving MENA toward self-sufficiency by 2026, with
Chinese entities controlling more than 85% of capacity.
— In H1 2025, MENA had 5.1 GW,. of module manufacturing
capacity and no wafer or cell capacity.
— Operational module production capacity is projected to
increase to 44.3 GW,_ in the next 3 years.
— Announcements have been made to add vertically integrated
wafer, cell, and module manufacturing capacity.

MENA could provide the lowest-cost PV components to the U.S.
market, replacing Southeast Asia.

— MENA’s module production cost is 2nd-lowest after China.

— The U.S. imposes only a 10% tariff on MENA modules.

— There is risk of future trade issues with MENA because of the

region’s Chinese-controlled solar supply chains. NR | 34



Middle East and North Africa PV

Manufacturing Hub

* 270,000 metric tons of polysilicon capacity are planned for MENA by

2028, more than today’s total non-China capacity.
MENA polysilicon capacity planned for 2028 vs. — As of mid-2025, China hosts >90% of the world’s polysilicon

global polysilicon capacity in 2025 capacity of 2.9 million metric tons (PV and semiconductor).

— The remaining capacity, about 200,000 metric tons, is divided
between Germany, the United States, and Malaysia.

* The planned polysilicon capacity is meant to be built in two countries:
' Oman (100,000 metric tons) and United Arab Emirates (170,000 metric
tons).
Non-China (2025) MENA (2028)

| ) * In August 2025, the World Bank’s International Finance Corporation
200K metric tons 270K metric tons i L
(IFC) approved a loan and investment of up to $250 million for the
Oman project.

China (2025)
2.7 million The U.S tative to the IFC voted against the fundi
metric tons — e U.o. representative 1o e voted agains e tunding

because of the project’s links to China via the leader and
shareholders of the project builder, United Solar.

— Operating at full capacity, the plant would produce enough
polysilicon to manufacture 50 GW,_ of PV modules annually.*

* Conversion to GW is based on a polysilicon utilization rate of 2 g/W from the International Technology Roadmap for Photovoltaics.

Sources: PV Tech, PV Manufacturing & Technology Quarterly Report, March 2025; Reuters, World Bank's IFC Approves Oman Polysilicon Project Loan Over US Objection, August 2025; Wood NLR | 35
Mackenzie, Middle East and North Africa Solar Supply Chain Ambitions, July 2025.



https://www.vdma.eu/en-GB/international-technology-roadmap-photovoltaic
https://marketresearch.solarmedia.co.uk/reports/pv-manufacturing-technology-quarterly-report-5/
https://www.reuters.com/sustainability/climate-energy/world-banks-ifc-approves-oman-polysilicon-project-loan-over-us-objection-2025-08-09/

Component Pricing

Global module spot prices fell around 2% in Q2 2025 and
remained around $0.09/W,, .

Average global polysilicon spot prices fell 10% in Q2 2025, from
$6.23/kg to $5.59/kg.

— Prices rose in July and early August 2025 as the Chinese
government reportedly pressured manufacturers to ease their
price wars

— The Chinese government has plans to idle a significant portion
of manufacturing capacity.

In June 2025, the average module price for distributed U.S. PV
systems was approximately $0.27/W,_.

— Analysts report price premiums in the United States for
domestically manufactured modules, with a particular
premium for those using domestically produced PV cells.

In Q2 2025, the average imported PV cell price was $0.10/W,_.

National Laboratory of the Rockies | 36



PV Value Chain Global Spot Pricing
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Average global polysilicon spot prices fell 10% in
Q2 2025, from $6.23/kg to $5.59/kg.

Overproduction and large inventories again
pushed prices downward, even as producers
curtailed some production.

Challenges selling into the U.S. market also
reduced polysilicon demand and prices.

Prices rose in July and early August as the
Chinese government reportedly pressured
manufacturers to ease their price wars.

China reportedly has developed a plan to
purchase and idle a third of the country’s
production capacity to stabilize pricing.

In Q2 2025, average global spot prices fell 31%
for wafers and 24% for cells.

Global module spot prices fell 2% in Q2 2025 to
just below $0.09/W,_.

Module inventories persisted due to factors
such as reduced government support for solar
energy in Europe, the United States, and
China.

Sources: BloombergNEF (BNEF), Solar Supply Chain Data, July 2025; PV Magazine, Is China’s $7 Billion Plan To Reduce Polysilicon Overcapacity Feasible?, August 2025; PV Magazine, China Wafer, Polysilicon Prices Climb
33% Since Early July, August 2025; PV Magazine, Solar Module Prices on a Clear Downward Trend, July 2025; PV Magazine, China Polysilicon Price Increases Amid Regulatory Signals, July 2025; PV Magazine, China NLR | 37

Polysilicon Prices Fall 11.76% Since Early April Peak, June 2025; PV Magazine, Polysilicon Prices Decline Amid Growing Short-Term Market Pessimism, April 2025.



https://www.pv-magazine.com/2025/08/11/is-chinas-7-billion-plan-to-reduce-polysilicon-overcapacity-feasible
https://www.pv-magazine.com/2025/08/08/china-wafer-polysilicon-prices-climb-33-since-early-july
https://www.pv-magazine.com/2025/08/08/china-wafer-polysilicon-prices-climb-33-since-early-july
https://www.pv-magazine-india.com/2025/07/22/solar-module-prices-on-a-clear-downward-trend
https://www.pv-magazine.com/2025/07/11/china-polysilicon-price-increases-amid-regulatory-signals/
https://www.pv-magazine.com/2025/06/13/china-polysilicon-prices-fall-11-76-since-early-april-peak/
https://www.pv-magazine.com/2025/06/13/china-polysilicon-prices-fall-11-76-since-early-april-peak/
https://www.pv-magazine.com/2025/04/25/polysilicon-prices-decline-amid-growing-short-term-market-pessimism/
https://www.pv-magazine.com/2025/04/25/polysilicon-prices-decline-amid-growing-short-term-market-pessimism/
https://www.pv-magazine.com/2025/04/25/polysilicon-prices-decline-amid-growing-short-term-market-pessimism/

U.S. Distributed Module

Prices by Origin
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Anza reports that the average module price for
distributed PV systems increased in May 2025
from $0.25/W to $0.28/W due to increased
tariffs, however fell to $S0.27/W in June as new
cell lines, not subject to duties, came online,
easing freight costs, and manufacturers
absorbed some of the duties.

o There continues to be a significant price
premium for U.S. modules using domestically
produced cells.

o There is also a ~$0.10/W,. premium for HJT
over mono-PERC and TOPCon.

Anza also noted the expanding availability of

modules with cells outside of southeast Asia,

India, and China, including East Africa and the
Middle East.

PV module pricing in the United States
continues to remain well above twice the
global average spot price.

Sources: Anza, U.S. Distributed Generation Q2 2025 Solar Module Pricing Insights Report, July 2025; BNEF, Solar Supply Chain Data, July 2025. NLR | 38



https://www.anzarenewables.com/solar-module-pricing-insights/

Calculated U.S. Module and

Cell Import Pricing

Based on the reported value and capacity of imported PV modules and cells,

in Q2 2025, the average price of a U.S. module held steady at $0.20/W,,
while cell prices also remained essentially flat at $0.10/W,_.

- The imposition of reciprocal tariffs in Q2 2025 rendered it impossible to

measure the “effective” 201 tariff rate as all imports paid tariffs.
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This flattening of c-Si module prices was observed across all
countries of import. Even as the country of origin of modules
shifted significantly in H1 2025, prices remained relatively
constant. Current prices remain at all-time domestic lows,
when adjusted for inflation.

Calculated c-Si Module Price by Country
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Note: The tariff rate was adjusted by the capacity subject to the tariffs. Manual corrections were made to three values because of suspected data entry errors for HTS code 8541430010:
Cambodia (February 2022), Malaysia (June 2020), and Vietnam (July 2019). Several gigawatts of imports from India entered under the HTS code for thin-film modules in 2022-2024 but are
believed to be c-Si based on news reports. *Module price by country data plotted for select countries when import volumes >5% of total volumes.

Sources: Imports by HTS code: 8541406015 (2018-2021)/8541430010 (2022-), 8541406035 (2018-2021)/8541430080 (2022-), and 8541406025 (2018-2021)/8541420010

NLR | 39

(2022-). Second quantity (watts) from the U.S. Census Bureau USA Trade Online Tool and Statistical Corrections as of Aug. 5, 2025.



https://www.pv-tech.org/india-solar-module-exports-to-us-and-europe-to-peak-in-2025/
https://usatrade.census.gov/index.php?do=login
https://www.census.gov/foreign-trade/statistics/corrections/index.html

* OBBB passed, significantly changing many federal
incentive programs available to solar electric generation
owners and solar product manufacturers.

— The homeowner’s solar tax credit ends in 2026, and
the corporate tax credit for solar systems ends in
2028, unless a project has started construction by
mid-2026.

— Beginning in Q1 2026, solar project owners and
product manufacturers who want to qualify for U.S.
tax credits will be limited in the amount of Chinese
products they can use to build their systems or
manufacture their products.

* In Q2 2025, several states took action to create flexible
interconnection approaches to accelerate
interconnection timelines and reduce infrastructure
requirements.

Market and Policy

* Arizona repealed its renewable energy mandate, which
was enacted in 2006. National Laboratory of the Rockies | 40



How HR 1: The One Big Beautiful Bill Act (OBBB)

Affects Solar

* Clean Production Tax Credit (PTC) and ITC (48E, 45Y) begins ramping down for projects starting construction after 2032 (e.g., storage), but solar
and wind must be placed in service before 2028, EXCEPT for any PV/wind projects that begin construction before by July 4, 2026 (12 months after
enactment).

* Projects starting construction after 2025 cannot get 48E, 45Y, or Advanced Manufacturing Production Tax Credit (MPTC; 45X) if (1) a certain
percentage of components (which grows over time) comes from a “prohibited foreign entity” or (2) the project is owned or controlled by a
“prohibited foreign entity.”

— For 45Y/48E qualifying facilities, the threshold percentage of direct costs of products and components starts at 40% in 2026 and scales up to
60% in 2029. For storage, it starts at 55% and goes to 75%.

— For 45X, solar starts at 50% in 2026 and scales up to 85% in 2029.

* The 30% personal tax credit (25D) expires at the end of 2025 for all property not placed in service, though residential solar leasing can still qualify
if it “starts construction” within 12 months.

* The Domestic Content Bonus threshold (formulated as a percentage) increases over time for the ITC (like the PTC).
* There are restrictions on siting PV and wind on federal lands and increased lease costs.
* The 100% bonus depreciation was reinstated.

* The OBBB also rescinded the unobligated balance of the Greenhouse Gas Reduction Fund (which includes the Solar for All program) and the Tribal
Energy Loan Guarantee Program, as well as many other programs less directly related to solar deployment. Solar for All was expected to help pay
for more than 900,000 residential solar projects for low-income U.S. households. Termination notices were issued August 7, 2025.

Sources: Library of Congress, H.R.1 - 119th Congress (2025-2026): One Big Beautiful Bill Act, July 4, 2025; St. John, A. and M. Daly, EPA Cancels $7 Billion Biden-Era Grant Program
To Boost Solar Energy, AP News, August 7, 2025; White and Case LLP, Executive Order Directs Treasury To Update Guidance on Beginning of Construction for Tax Credits, July 16,
2025.

NLR | 41


https://www.congress.gov/bill/119th-congress/house-bill/1/text
https://www.congress.gov/bill/119th-congress/house-bill/1/text
https://www.congress.gov/bill/119th-congress/house-bill/1/text
https://www.congress.gov/bill/119th-congress/house-bill/1/text
https://www.congress.gov/bill/119th-congress/house-bill/1/text
https://apnews.com/article/trump-solar-clean-energy-epa-zeldin-19c838ee2d9be3e80aadb5dfe0526891
https://apnews.com/article/trump-solar-clean-energy-epa-zeldin-19c838ee2d9be3e80aadb5dfe0526891
https://apnews.com/article/trump-solar-clean-energy-epa-zeldin-19c838ee2d9be3e80aadb5dfe0526891
https://apnews.com/article/trump-solar-clean-energy-epa-zeldin-19c838ee2d9be3e80aadb5dfe0526891
https://www.whitecase.com/insight-alert/executive-order-directs-treasury-update-guidance-beginning-construction-tax-credits

Tax Credit Values and Lengths in Short (Updated)

Length of Inflation Reduction Act Tax Credits

Applicable Facilities Credit Value Wind componergs end
All Varies by component MPTC
Metallurgical coal ends
Facility construction meets labor rules 30% critical
minerals
Facility construction doesn’t meet labor rules 6% F’h“e‘l a”dvz
Installation
Facilities <1 MW,_and/or meet labor rules 2.75¢/kWh' 48C -7 M deadline
Wind/solar construction start - siod dead
Facilities >1 MW, _ that don’t meet labor rules 0.55¢/kWh' deadline to be grandfatperad ot aton deadin - tion deadibhe fr
PTdC | . ///A« grandfathered projects
Facilities <1 MW,_and/or meet labor rules 30% Wind/solgr constryction stat Installation deadline
deadline to be grandfathered Installation deadline for
Facilities 21 MW, that don’t meet labor rules 6% ITC " ////A‘_ grandfathered przjects
eadline to
Not solar/wind (e.g., storage)
d fund
AII 30% 25D spen unds
+10% domestic content bonus for ITC or PTC
. ) 2021 2023 2025|2027 2029 2031 2033 2035 2037
+10% energy community bonus for ITC or PTC m full credit vhiue m 75% 50% 25%
+10-20% low-income bonus for ITC only
*Adjusted for inflation Foreign entity rules kick in

Possible PTC/ITC extension based on GHG emissions was removed in HR1

Sources: Library of Congress, H.R.1 - 119th Congress (2025-2026): One Big Beautiful Bill Act, July 4, 2025. NLR | 42
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Prohibited Foreign Entity Rules (Part I)

Starting in the first taxable year after July 4, 2025, taxpayers must obey new rules regarding prohibited foreign entities (PFEs) to claim 48E, 45Y, or

. ey [ ] S ® o
Foreign-Influenced Entities (FIEs) - ﬁwﬂ
This is defined as a when an SFE: ﬂ- T

45X. There are two kinds of PFEs:

Specified Foreign Entities (SFEs)

An SFE is defined as a:

*  Foreign entity of concern (FEOC, as previously defined)

*  Chinese military company (as previously defined)

e Uyghur Forced Labor Prevention Act (UFLPA) entity (as previously defined)

*  Foreign-controlled entity (FCE):
. The government of a covered nation (or agency/instrumentality thereof)
. A citizen of a covered nation
. A business with its principal place of business in a covered nation

. An entity where any of the above own >50% of the beneficial interests (e.g.,
stock of the corporation or profits of a partnership) of the entity.

There are exemptions to FCE and FIE rules if the entity is
publicly traded on an exchange registered with the U.S.
Securities and Exchange Commission, subject to further
rules.

Can appoint a board member/executive-level officer to the entity

Owns 225% of the entity

\
Owns 240% of the entity in aggregate between multiple SFEs v

Owns 215% of the entity’s debt between multiple SFEs _

Received a payment from the entity in the previous year that
entitled the SFE to exert effective control, e.g.:

Determining the quantity/timing of production @
Determining who may purchase/use the output e’f
Restricting access to critical locations/data y

Exclusively maintaining/repairing/operating necessary X
equipment

Retaining certain contractual rights as part of an intellectual
property (IP) agreement (e.g., required sourcing, operations,
limitations on the use of the IP, royalty agreements lasting >10
years, service agreements >2 years, limiting data access/know-
how to require further involvement by the SFE), excepting
bona fide sales of IP.

The Internal Revenue Service (IRS) may

\LR
release further guidance on effective control.

i
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Prohibited Foreign Entity Rules (Part Il)

Starting in the first taxable year after July 4, 2025, * taxpayers may not be a PFE and must meet the below threshold percentages to claim 48E, 45Y,
or 45X.

Qualified Facilities (48E/45Y, ITC/PTC) Eligible Components (45X)
( total direct costs of costs of manufactured ( total material costs paidto  material costs paid to PFE to)
manufactured products ~ products from PFE make component ~ make component
X% < P i X% < P P
total direct costs of manufactured products total material costs paid to make component
Construction 2027 2030+ Production 2027 2030+
Start Year**
Wind/solar 40% 45% -- Solar energy 50% 60% 70% 80% 85%
Storage 55%  60%  65%  70%  75% components
Wind 85% 90% - - -
Other 40% 45% 50% 55% 60%
components
The U.S. Department of Treasury will issue safe harbor tables by Inverters 50%  55%  60%  65%  70%
the enf:i of 2026 for computing these percentages; in the Battery 60% 65% 70% 80% 85%
meantime, taxpayers may use the current safe harbor tables or a components

manufacturer’s certification.

There are relatively steep penalties for being found to have knowingly violated (“ha[d] reason to know”) these PFE rules up to 6 years later.

*There are some exceptions for contracts entered into prior to June 16, 2025, subject to certain placed-into-service/sale deadlines.
**Starting in 2030, there will also be threshold percentages for critical minerals, but those will be reissued at the end of 2027. NLR | 44



IRS Updates the Definition of

“Commence Construction”

* On August 15, 2025, the IRS released updated guidance (Notice 2025-42) on how companies seeking the 48E and 45Y Clean Electricity
Tax Credits can establish that they have started construction on a solar or wind project.

o This guidance comes in response to a July 7 executive order from the president to issue “new and revised guidance” to make it
more difficult for a project to be considered under construction unless a “substantial portion” has been built.

o Per OBBB, solar and wind projects have until July 4, 2026, to start construction if they want to claim the ITC or PTC for projects
placed in service after 2027.

* Previously issued IRS guidance on how to establish that a project had started construction created two tests of which a project must
satisfy at least one:

o Five percent of the final project’s cost must be incurred on property “integral” to generating electricity (Five Percent Safe Harbor).

— Developer preferred test, as it is easier to establish.

o “Physical work of significant nature” is commenced on the project site or on project equipment at the factory (Physical Work
Test). Work must be “integral” and does not include site clearing, planning, securing financing, or permitting.

— Typically the less-preferred method by developers because there is more subjectivity and thus less certainty if there is an audit.

o Projects qualifying under either test must also make continuous progress toward completion once under construction (which can
be satisfied by finishing within 4 years).

NLR 45
Sources: Norton Rose Fulbright, New Construction-Start Rules for Wind and Solar, August 2025. IRS Notice 2025-42, August 2025. !



https://www.projectfinance.law/publications/2025/august/new-construction-start-rules-for-wind-and-solar
https://www.projectfinance.law/publications/2025/august/new-construction-start-rules-for-wind-and-solar
https://www.projectfinance.law/publications/2025/august/new-construction-start-rules-for-wind-and-solar
https://www.irs.gov/pub/irs-drop/n-25-42.pdf
https://www.irs.gov/pub/irs-drop/n-25-42.pdf
https://www.irs.gov/pub/irs-drop/n-25-42.pdf

IRS Updates the Definition of

“Commence Construction”:
New Guidance

* The new guidance eliminates the Five Percent Safe Harbor for wind and solar projects 1.5 MW and larger starting construction after September 2,
2025.

o System capacity will be measured at the inverter; however, the IRS will treat multiple inverters with “integrated operations” as a single
project (i.e., same owner, installed in the same year, same interconnection point or servicing the same customer behind the meter).

* The Physical Work Test remains in new guidance but with tighter standards.

o The main difference is that previous guidance stated that “physical work of a significant nature” had to have “begun,” whereas the new
guidance says it has to have been “performed.”

o Similar to previous guidance, solar projects can perform work of significant nature, such as (1) racking installation or (2) offsite manufacturing
of transformers, racks, or inverters.

— There must be a binding contract for manufactured equipment, and the equipment cannot be held in inventory.

— Project owners can transfer equipment that triggers “commence construction” from one project to another, though Norton Rose Fulbright states there
should be a business reason (e.g., loss of offtaker contract).

* New guidance does not apply to projects determining their “start of construction” as it pertains to when the PFE requirements begin (i.e., after
2025).

* Several solar stocks (First Solar, Sunrun, NextEra, Enphase, ARRAY) surged after the update guidance was announced. The guidance is less strict
than was feared; however, SEIA, the American Clean Power Association, and others have still voiced concerns about how it “undermines the
integRrity of our energ}é grid and our IeRgisIative process.” ) .
Sources: Norton Rose Fulbright, New Construction-Start Rules for Wind and Solar, August 2025; IRS Notice 2025-42, August 2025; Yahoo Finance, Solar Stocks Surge After Treasury NLR | 46
Tightens Clean Energy Tax Credit Rules, August 15, 2025; PV Tech, US Solar Industry Attacks Tightened Safe Harbour Rules for ITC Qualification, August 18, 2025.
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Analysts’ Projected

Impacts of OBBB

Wood Mackenzie analysts predict that between 2025 and 2030, wind and solar installations will be about 100 GW lower (75 GW lower for solar, 36 GW

lower for wind) than if the Inflation Reduction Act (IRA) incentives had remained in place.

— For solar, Wood Mackenzie expects a surge in installations in 2025-2026 as developers rush to remain eligible for tax credits. But on a 10-year time
horizon, they expect installations to be 17% lower than in their previous base case forecast.

— Onshore wind installation activity is expected to continue through 2030 on grandfathered projects, but projects are similarly expected to decline
significantly once that pipeline finishes. Offshore wind is far more substantially impacted, with projects not already under construction or lacking a
final investment decision likely already cancelled.

— Storage has fared better; however, the FEOC rules are a real risk, given current sourcing.

Rhodium Group estimates the law will increase national average household energy bills by $78-$192 and increase total industrial energy expenditures by
$7-511 billion in 2035. Further, they estimate that the OBBB will cut the build-out of new solar and wind power generating capacity and storage capacity by
53%—-59% from 2025-2035.

— The combination of legislative and anticipated executive action reduces the number of light-duty electric vehicles on the road by 34-70 million in
2035 (a 37%—65% reduction).

— Power sector emissions are projected to be 19%—79% higher in 2035.

— A meaningful portion of the $522 billion worth of outstanding solar, wind, and storage energy investments remains at risk, given a lack of policy
support (~$260 billion represents wind/solar/storage facilities; the rest is manufacturing).

BNEF estimates that solar, wind and storage installations will plunge 41%/48 GW after 2027. New wind, solar, and energy storage installations through 2030
will drop 23% compared to their earlier forecasts.

Sources: St. John, A. and M. Daly. EPA Cancels $7 Billion Biden-Era Grant Program To Boost Solar Energy, AP News, August 7, 2025. NLR | 47
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Updates to Department of

Interior Rules

On July 7, 2025, the president issued an executive order titled “Ending Market Distorting Subsidies for Unreliable, Foreign-Controlled Energy Sources,” directing the
U.S. Department of the Interior (DOI), with 45 days, to review whether they provide preferential treatment to solar and wind facilities over “dispatchable energy
sources,” and if so, to end those practices. In response, DOI has taken the following steps:

On July 15, the U.S. Secretary of the Interior issued a department memo requiring that all “decisions, actions, consultations, and undertakings” related to wind and
solar facilities must be reviewed by multiple offices, including the offices of the deputy secretary and secretary.

o The memo included 69 activities falling under this procedure, including National Environmental Policy Act (NEPA) review, rights of way, and notices to proceed.
o Legal experts report that the memo shifts decisions historically made at the staff level to the secretary level.

In response, the U.S. Fish and Wildlife Service (USFWS) stopped allowing solar and wind projects to use their Information for Planning and Consultation website,
which facilitates environmental review and permitting for projects.

— Information for Planning and Consultation helps determine how certain activities may impact species protected under the Endangered Species Act and
associated natural resources, and provides suggestions to address these impacts. There are some states and counties that require a record of consultation
with USFWS as part of their permitting process, but they can’t get that now.

On July 29, the secretary issued Order 3437, which directs DOI to (1) within 30 days, to identify and make recommendations for ending preferential treatment toward
wind and solar facilities; (2) within 45 days, prepare a report regarding the economic cost of “intermittent” electricity and the environmental and “military readiness”
impact of wind facilities; and (3) within 45 days, review any pending litigation challenging the approval of solar and wind facilities.

On August 1, the secretary issued Order 3438, which directs the Bureau of Land Management to consider reasonable alternatives when conducting NEPA reviews for

project applications on the basis of capacity density, identifying solar and wind as having the lowest capacity densities. The order questions whether any solar or wind
projects on federal land are “consistent with the law.”

There were also a handful of other DOI directives aimed at curbing offshore wind; the efforts contrast with June 2025 announcements from DOE and the Federal
Energy Regulatory Commission to roll back NEPA rules to accelerate permitting for energy infrastructure. NLR | 48
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Source: Adelman, D. E., Permitting Reform’s False Choice, August 14, 2023.

Impacts of Updates to DOI

Rules

Historically, most wind and solar projects avoided the “laborious federal

permits,” such as environmental impact statements, 404 permits, and habitat
conservation plans (see figure below), facing more obstacles at the state and
local level.

— From 2010-2021, 81% of NEPA decisions resulted in categorical exclusions,

and 17% required abbreviated environmental impact statements.

Percent of Wind and Solar Projects Subject to Environmental
Reviews and Permitting (2010-2021)

Wind

Habitat
Conservation Plans

Environmental
Impact Statements

Wetland Regulations
(8404 Permits)

Litigation

DOl review typically occurs if a solar (or wind) facility is located on
federal land (Bureau of Land Management) or on a location that falls
under DOl jurisdiction, such as wetlands or potential disturbance of
animals or their habitats (USFWS).

Most solar projects are developed on private land, not federal land.
One law firm reported that most projects do not involve “species
impacts” and that historically, most of the interactions between
developers and DOI have been voluntary.

As of 2023, only 3.5% of UPV was sited on federal land; however,
most UPV and wind projects are subject to NEPA review, as are
transmission projects connecting generation to load.

o Adifferent study found that through 2023, 10% of solar
projects and 3.7% of wind projects went through formal NEPA
review (e.g., environmental impact statements).

— Of those projects, 70% completed the formal review in less
than 2 years (shorter than the NEPA average review time of
4.5 years); however, a handful took much longer (the
longest taking 12 years).

o The Fiscal Responsibility Act of 2023 amended NEPA to
expedite reviews, including a mandated 2-year deadline for
NEPA review (though DOI can extend the deadline in
consultation with the applicant).

In a related administrative action, the Secretary of Agriculture
announced in in August that the USDA would no longer fund farmers
to build solar projects, and the president stated that the federal
government would not approve solar or wind projects that hurt
farmers.
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Thirty-two states and Puerto Rico are revisiting distributed
StateS . QZ 202 5 U d ates generation compensation policies, transitioning to successor

. p tariffs or exploring more reformative approaches. The 68
policy actions are focused on credit rates, net excess
generation rules, and aggregate program caps.

Types of Changes to Distributed Generation Compensation Policies . . .
P & P * California’s senate removed language from a bill (AB 942)

that would have revoked existing PV net-metering
agreements when a home is sold or transferred. Provisions
to shorten net-metering agreements from 20 to 10 years
were previously removed from the bill.

* Arizona repealed its renewable energy mandate,
Renewable Energy Standard and Tariff (REST). Enacted in
2006, REST set renewable generation targets for utilities,
including requirements for rooftop solar.

* Virginia proposed a “Net Energy Metering (NEM) 2.0” net
billing tariff program, replacing traditional net metering
based on netting intervals and tying compensation rates to
avoided costs. This aligns with the broader industry trend of
decoupling distributed generation credits from retail

s electricity prices.
B Aggregate Cap * Hawaii’s governor reversed plans to veto the solar
- Credit Rates, Customer Class, or Successor Tariff . . . .
Compensation for Monthly Net Excess Generaion advancement bill, approving legislation that expands
I System Size Limits distributed energy resource programs. Adjustments to
[ other Changes to NEM Rules credit rates are increasingly factoring in locational and time-

of-use characteristics.
Sources: NC Clean Energy Technology Center, 50 States of Solar: Q1 2025 Quarterly Report, April 2025;

PVTech, California Scores Victory for Rooftop Solar Owners, Retaining Contracts on Home Sale, July 2025; NLR | 50
KTAR News, Arizona Corporation Commission Votes To Repeal State’s Renewable Energy Mandate, August 2025.
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Fifteen states took 27 actions to help utilities and developers coordinate grid

States: Q2 2025 Updates

Continued

Interconnection Rules

upgrades, reducing redundancy and lowering costs. Flexible interconnection

approaches are being piloted to accelerate interconnection timelines and reduce

infrastructure requirements.

Sources: NC Clean Energy Technology Center, 50 States of Solar: Q1 2025 Quarterly Report, April 2025;
PVTech, US State Unanimously Passes Bill for Automated Solar Permitting, July 2025; PVTech, Florida Ushers in a
New Era of Permit Reforms For Faster, Cheaper Rooftop Solar, July 2025; Solar Power World, Oregon Legislature

Colorado’s utility proposed a limited flexible interconnection program that would

rely on real-time or schedule-based controls to curtail output during grid
congestion periods.

Massachusetts revised flexible interconnection standards, allowing development
of annual capacity blocks and exempting group study requirements for systems

eligible for an expedited review process.

New Jersey unanimously passed legislation to implement automated solar
permitting systems, including for interconnection. This automation is designed to

fast-track approvals and reduce backlogs for distributed generation and
community solar projects.

New York and D.C. regulators have streamlined approval and permitting
processes and improved reporting requirements.

Florida passed a landmark reform, including interconnection process

simplifications, to reduce administrative delays, speed up permitting, and lower

costs for integrating small-scale solar systems into the grid.

Passes Bill Paving Way for Community-Owned Microgrids, July 2025; Solar Power World, New Law Allows Maine

Utilities Commission To Retroactively Change Community Solar Net-Metering Rates, July 2025.

Action on Community Solar Policy

PR
Q2 2025 action
Ne recent action

Maine now allows retroactive changes to community solar net metering
rates, impacting existing projects and subscriber economics. The policy
aims to balance utility concerns with program viability for subscribers.
Montana’s governor vetoed a community solar bill passed by the
legislature. The program, which established requirements such as
system size and ownership structures, will now be delayed until an
override vote.
Oregon passed bills to allow community solar systems to flexibly
operate with the grid during peak demand and outages. The bill also
intends to reduce development delays by permitting third-party experts
for grid interconnection studies and designates "microgrid zones" with
special land-use regulations.
New York has expanded access for low- and moderate-income
households to its Community Distributed Generation program, with
targeted incentives and bill credit mechanisms. The state has also
added requirements for storage in community-scale developments.
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StateS: QZ 2025 Updates Financial Incentives
CO nti N u ed * In Q2 2025, three states enacted legislation expanding

property tax incentives for solar energy by creating

Fixed Charges and Minimum Bills new exemptions (MD, CT) and altering how property
valuations are calculated (MO).
* During Q2 2025, five decisions were made regarding utilities seeking * Sixteen states considered changes to or new
changes to fixed charges on customer bills: financial incentives for solar energy systems.
* Three utilities received their full requested rate increase. * Example:
*  One utility received a partial increase. *  The Massachusetts Department of Energy
¢  One utility received no rate increase Resources filed regulations for the new version of
*  There were also 39 utility requests in 24 states to increase its Solar Massachusetts Renewable Target
residential fixed charges or minimum bills by at least 10%. Program.
* Examples of the reasons for rate increases: Action on Financial Incentives

*  Public Service Company of New Mexico: Grid reliability through
upgraded and replaced equipment, cybersecurity and physical
security enhancements, new infrastructure to support renewables
integration, and more

*  Rocky Mountain Power Wyoming: Fossil fuel market volatility,
skyrocketing insurance for wildfire liability, and major investments
in renewable energy for the rising costs.

Q2 2025 action

No recent action

Full rate increase: Ameren Missouri — MO, Public Service Company of New Mexico — NM, and Rocky Mountain Power — WY; partial rate increase: Rocky Mountain Power — UT;
no rate increase: Northern Indiana Public Service Company — IN

Sources: NC Clean Energy Technology Center, 50 States of Solar: Q1 2025 Quarterly Report, April 2025; KRQE, New Mexico’s Largest Electricity Provider is Raising Its Rate in
2025, 2026, May 2025; Northern Wyoming News, Rocky Mountain Power Rate Hike Taps Customers for $85.5 Million, April 2025.
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States: Q2 2025 Updates

Continued

Distributed Solar Valuation

* In Q2 2025, 15 states were in the process of examining the value of
distributed generation.
* Examples of actions taken:

Sources: NC Clean Energy Technology Center, 50 States of Solar: Q1 2025 Quarterly Report, April 2025; Energize Delaware, Energize Delaware Releases Value of Solar Study

Missouri lawmakers enacted a bill appropriating $500,000 to the
Department of Natural Resources’ Division of Energy to conduct
a comprehensive study on distributed energy resources.

The Delaware Sustainable Energy Utility released its final value of
solar study, concluding that net metering delivers significant net
benefits to all ratepayers (like lowering the overall cost of energy,
improving grid resilience, and creating additional economic and
societal benefits). The study estimates $1.4 billion in savings from
net metering over the next decade.

Kentucky Utilities and Louisville Gas & Electric, as part of their
late May general rate cases, proposed reducing excess generation
credits under their net metering successor tariffs.

Report, April 2025 .

Third-Party Solar Ownership

In Q2 2025, 11 states and Puerto Rico took action
regarding the legality of third-party solar ownership
options, with four jurisdictions (CO, CT, NV, and PR)
enacting bills regarding consumer protection for third-
party owner systems.

Examples of actions taken:

* Colorado and Nevada policymakers imposed
disclosure, licensing, warranty, and other customer
protection requirements on companies offering solar
leases and third-party PPAs.

* The governor of Virginia vetoed two bills with a
residential focus that would have removed the
minimum system size requirement of 50 kW for third-
party PPAs.

Action on Third-party Ownership

Q2 2025 action
Mo recent acion
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Stock Market Activity

The Invesco Solar exchange traded fund (ETF; TAN) rose 11% in Q2 2025,
compared with 8% and 10% increases for the Russell 2000 and S&P 500. The
guarter began with a sharp decline across the stock market due to the
imposition of “Liberation Day” tariffs on U.S. imports. Stocks rose when the
tariffs were paused 1 week after being announced. Ten-year U.S. Treasury
yields were relatively constant in Q2 as the Federal Reserve maintained
benchmark policy rates of 4.25%—4.5% while evaluating the economic
impacts of new federal policies. Solar projects—with their high upfront
costs—are sensitive to interest rates.
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Note: The TAN index is weighted toward particular countries and sectors. As of August 12,
2025, 46% of its funds were in U.S. companies, and 24% were in Chinese companies. Its top
10 holdings, representing 60% of its value, were First Solar, NEXTracker, GCL, Enphase,
Xinyi, Sunrun, Enlight Renewable Energy, HA Sustainable Infrastructure, Dago New Energy,
and Clearway Energy.

Sources: Federal Reserve Bank of St. Louis, Market Yield on U.S. Treasury Securities at 10-
Year Constant Maturity, August 2025; Invesco, Invesco Solar ETF, August 2025; Reuters,
Investors Put 'Liberation Day’ Lessons to Work, Scarred by Tariff Tumult, July 2025; Reuters,
Fed Leaves Rates Steady Despite Trump Pressure, Gives No Hint of September Cut, July
2025; MarketWatch, Invesco Solar ETF, iShares Russell 2000 ETF, and S&P 500, accessed
August 2025.

NLR | 54


https://fred.stlouisfed.org/graph/?id=WGS10YR,#0
https://fred.stlouisfed.org/graph/?id=WGS10YR,#0
https://fred.stlouisfed.org/graph/?id=WGS10YR,#0
https://www.invesco.com/us/financial-products/etfs/product-detail?audienceType=Investor&ticker=TAN
https://www.reuters.com/business/investors-put-liberation-day-lessons-work-scarred-by-tariff-tumult-2025-07-08/
https://www.reuters.com/business/investors-put-liberation-day-lessons-work-scarred-by-tariff-tumult-2025-07-08/
https://www.reuters.com/business/investors-put-liberation-day-lessons-work-scarred-by-tariff-tumult-2025-07-08/
https://www.reuters.com/business/fed-leaves-rates-steady-despite-trump-pressure-gives-no-hint-september-cut-2025-07-30/
https://www.marketwatch.com/investing/fund/tan?mod=search_symbol
https://www.marketwatch.com/investing/fund/iwm/download-data?startDate=01/01/2025&endDate=08/11/2025
https://www.marketwatch.com/investing/index/spx/download-data?startDate=01/01/2025&endDate=08/11/2025

Price Per SREC (Simple Average)

SREC and REC Pricing

* Solar renewable energy certificate (SREC) pricing was relatively stable in Q2/Q3 2025, though some
markets dropped near the end of states’ energy years in May and December.

* Class | renewable energy certificate (REC) pricing, which is open to technologies beyond solar, tends to
be significantly lower than SREC pricing, though it varies by state.
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Increased Residential

Electricity Rates in California

* = A, residential * In 2024, California’s average retail residential
32- M Average US residential L. . ., .
N B CPI Trajectory electricity price (32¢/kWh) was the nation’s highest
28, after Hawaii, nearly double the national average
g (17¢/kWh).
o 24 . . . .
-  California’s prices increased 60% between 2019 and
2 2. 2024—far above the rate of inflation. By comparison,
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Components of California’s

Residential Electricity Bills
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Sources: California Legislative Analyst’s Office, Assessing California’s Climate
Policies—Residential Electricity Rates in California, January 2025; California Public

Utilities Commission (CPUC), CPUC Response to Executive Order N-5-24, February
2025.

Like most states, California’s bills include charges for electricity use,
transmission and distribution costs, and public purpose programs.

Volumetric (use-based) charges vary based on the amount of electricity a customer uses.

California’s fixed charges (which include, for example, administrative charges) have
historically been a lower percentage of the bill than in other parts of the country.

Credits are received for PV generation, depending on the amount of generation and when
the PV system was installed.

Transmission and distribution infrastructure costs are covered by both variable use-based
charges and fixed charges.

Starting in late 2025, a larger monthly fixed charge, regardless of use, will be
implemented, paired with a reduction in volumetric energy rates. This is unique to
California.

— Infrastructure investment costs are often not related to volumetric energy
consumption (e.g., to manage peak demand).

Like most states, public purpose incentive program charges support state-mandated
initiatives such as energy efficiency programs. However, California has some of the most
expansive public policy programs related to energy bills in the nation. For example:

— California mandates programs that encourage energy efficiency, includes a
renewable portfolio standard, and mandates that utilities participate in a cap-and-
trade program for greenhouse gas emissions.

— Some lower-income households qualify for a 30%—35% discount through Hﬂﬁg 57
California Alternate Rates for Energy or Family Electric Rate Assistance prograrlns.
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California Electricity Bills Compared

to the Rest of the United States

* Despite California having the second-est electricity rates in the country (behind Hawaii), average residential customer bills are consistent with many other
states, including Florida, Texas, and Massachusetts. However, the average California residential electricity bill has increased a lot more than most states.

— In 2015, California customers had some of the lowest bills in the country despite having relatively electricity rates. The discrepancy can be explained
by lower, on average, electricity consumption for California residential customers relative to the U.S. average. California’s average residential

electricity consumption was 7% lower in 2024 than it was in 2015.

* In 2024, the average annual residential bill in California was 12% above the U.S. average while its average residential rate was 93% above the U.S. average. In 2015, the average
annual residential bill in California was 19% below the U.S. average, despite average residential rates that were 34% above the national average.

2015 Average Annual Residential Electricity Bill

2024 Average Annual Residential Electricity Bill

$3,000 $3,000
HI
$2,500 $2,500
MA
FLTX A
MA
$1,500 us $1,500
CA
$1,000 $1,000
$500 $500
S0 $0 - -
NM ME IL MI VT IA DC KS OH WV MO NV AK AZ VA TX SC CT 5852525532882 %28§F52225260C

Source: EIA, Electric Power Monthly, accessed April 2025.



https://www.eia.gov/electricity/monthly/

Above Average Residential

Electricity Rates in California

* Although California electricity rates have consistently exceeded the national average, recent double-digit increases in rates,
causing higher bills, have alarmed consumers, with some regulators, utilities and advocates blaming the rapid deployment of
solar within the state—particularly distributed solar—as the reason for the increase in costs.

* NREL has not performed its own analysis; however, reported reasons for historically above average electricity rates in
California (that predate recent events, such as wildfires) include:

— Relatively low electricity consumption, attributable to a milder climate than other parts of the country, as well as energy
efficiency investments cause fixed costs (transmission and distribution) to be spread over fewer kWh.

— Some have argued that California’s size and geography increase pricing due to the large distances that energy travels and
the diverse topography (e.g., coastlines, high mountains), which can increase costs and rates.

« Utilities in other states, such as Nevada and Arizona, also have large territories, but they do not experience the same increased rates.

* (California’s three largest investor-owned utilities (IOUs), which sell 90% of the power in the state, have much bigger service territories than
other electricity providers in the state, which may explain some of their higher costs. The IOUs also have additional requirements that incur
additional costs, including net billing and low-income assistance.

— Environmental programs, including renewable portfolio standards, energy efficiency, and wildlife protection, as well as
encouraging zero-emission vehicle adoption, result in surcharges on electricity bills. About 4% of average |I0OU rates are
dedicated to climate-related programs.
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https://www.sciencedirect.com/science/article/pii/S016726811400119X
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Reports State Reasons for

Increased California Rates

NREL has not performed its own analysis; however, reports point to several potential reasons why the historically higher-than-
average rates in California have been exacerbated in recent years. There is disagreement as to the magnitude of the impacts of

many of the reported causes.
— UC Berkeley and UCLA law schools estimate that wildfire prevention (tree-trimming, vegetation management, rebuilding

infrastructure damaged by wildfires, and building underground power lines) and increased fire insurance costs now represent
7%—13% of ratepayers’ bills and are the primary driver of rising electricity costs in California.

* In 2024, 24% of Pacific Gas and Electric’s (PG&E’s) revenue requirement?! (and 11% and 12% of Southern California Edison’s
[SCE’s] and San Diego Gas and Electric’s [SDG&E’s], respectively) were wildfire related.

* A report from Charles Rivers Associates stated that wildfires increase utilities’ costs of capital because they are viewed as
riskier investments, which further exacerbates the additional costs of preventing and recovering from wildfires.

— Despite record profits in 2024, PG&E and SCE net margins were still below the national average (both in 2024 and over
the past 10 years). From 2013-2024, the cumulative net profit of PG&E (which declared bankruptcy in 2020) was

negative.

— SDG&E, which began prioritizing wildfire prevention in 2007 after three major fires, has had far fewer fires than SCE
and PG&E, and its net margins are also much higher.

* Nine of the top 20 largest wildfires, by area, have occurred since 2019. NIR | 60
1 Revenue requirement is the total amount of money a regulated utility is authorized to collect from its customers over a specific period.
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https://www.ktvu.com/news/california-has-nations-second-highest-power-rates-soaring-bills-projected-continue
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https://ecoblock.berkeley.edu/blog/rising-electricity-rates-in-california-reducing-costs-together/
https://www.utilitydive.com/news/nearly-100-utilities-credit-ratings-downgraded-since-2020-wildfires/730657/
https://calmatters.org/environment/2024/12/pge-utilities-wildfire-prevention-customer-bills-california/#:~:text=SDG&E%20began%20prioritizing%20wildfire%20prevention,nation's%20most%20fire%2Dprone%20regions.
https://calmatters.org/environment/2024/12/pge-utilities-wildfire-prevention-customer-bills-california/#:~:text=SDG&E%20began%20prioritizing%20wildfire%20prevention,nation's%20most%20fire%2Dprone%20regions.
https://wfca.com/wildfire-articles/history-of-california-wildfires/
https://wfca.com/wildfire-articles/history-of-california-wildfires/

Reports State Reasons for

Increased California Rates
(Continued)

— EIA and various journal articles have stated that wildfires and increased renewable energy result in more
expenditures on grid infrastructure, including battery energy storage.

* EIA stated that capital investment from utilities doubled from 2003 to 2023 as aging infrastructure was replaced to be more fire- and storm-resistant. It
also states that new transmission and distribution lines were built to connect to renewable resources.

* From 2015-2024, California installed 11.7 GW,_ (40.1 GWh) of grid-scale batteries at a price of more than $10 billion.?
— EIA reported that there have been increases in California natural gas pricing, which analysts stated was due in part to

reduced storage (Aliso Canyon reduced capacity after a major leak in 2015) and closed pipelines from leaks and
explosions. CAISO reported that it is common for natural gas to set wholesale electricity pricing.

— The California Legislative Analyst’s Office wrote that the rapid increase in distributed solar has exacerbated
California’s already low electricity consumption, increasing rates as the grid electric load reduction from solar spreads
fixed costs over fewer kWh.

— The LA Times reported that California cannot fully use all the solar energy generated within the state with the
increased solar production (in part because of a lack of storage capacity), which has caused a significant amount of
electricity to be exported to neighboring states during peak solar generation hours, often below market rates, which
the LA Times characterized as effectively subsidized by California consumers.

1810 billion assumes project costs above $1,000/kW, which was the low end of pricing for 4-hour BESS systems reported by Wood Mackenzie (U.S. Energy NR | 61
Storage Monitor: Q1 2025, 2025).



https://www.eia.gov/todayinenergy/detail.php?id=63724#:~:text=Grid%20infrastructure%20investments%20drive%20increase%20in%20utility%20spending%20over%20last%20two%20decades,-Data%20source:%20U.S.&text=Annual%20spending%20by%20major%20utilities,was%20added%20to%20the%20system.
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https://www.sciencedirect.com/science/article/pii/S104061902500020X
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https://www.eia.gov/dnav/ng/hist/n3045ca3a.htm
https://www.nbcbayarea.com/investigations/consumer/california-natural-gas-prices/3165124/
https://www.nbcbayarea.com/investigations/consumer/california-natural-gas-prices/3165124/
https://www.caiso.com/Documents/Gas-Conditions-and-CAISO-Markets-Report-for-Dec2022-Jan2023.pdf
https://lao.ca.gov/Publications/Report/4950#Introduction
https://lao.ca.gov/Publications/Report/4950#Introduction
https://www.latimes.com/environment/story/2024-11-24/california-has-so-much-solar-power-that-increasingly-it-goes-to-waste
https://www.latimes.com/environment/story/2024-11-24/california-has-so-much-solar-power-that-increasingly-it-goes-to-waste
https://power-and-renewables.woodmac.com/reportaction/150063312/Toc
https://power-and-renewables.woodmac.com/reportaction/150063312/Toc

Reports State That Variable Rates in

California Exacerbate Costs for Some
Customers

* Some customers have experienced even higher rates due to variability in California’s electricity rates.

The California Public Advocates Office reported that in 2024, $8.5 billion in costs were shifted from customers in legacy solar
net energy metering programs to customers without solar.

* Solar advocates disputed this analysis.

Columbia Law also reports that higher-usage customers pay more, due to California’s tiered pricing, where rates increases
with usage (to encourage energy efficiency).

» Tiered pricing is designed to encourage energy efficiency; however, under some circumstances, high-income residents who take advantage of
energy efficiency and solar incentives may pay less than the cost of the delivered energy.

As is the case with most states, California electricity rates are reduced for low-income customers. CPUC reports a 30%—35%
discount in pricing.

The California Legislative Analyst’s Office also reports higher rates from the three leading I0Us in the state compared to all
other IOUs and public-owned utilities in the state. The three leading IOUs are subject to more regulations, which require
additional spending not mandated to other electric utilities in the state.

Proponents have argued for different billing and compensation structures to alleviate some of these cost shifts. These measures
include net billing, time-of-use rates, non-bypassable charges, and fixed charges. However, cost shifting is still likely to continue
to some extent due to mismatches between rate structure and cost to serve (e.g., differences in cost to serve customers using
distribution lines with fewer customers).
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https://lao.ca.gov/Publications/Report/4950#Introduction

Various Groups Detail Strategies To

Lower California’s Electricity Costs

The governor’s office, analysts, and industry experts have called for proactive wildfire mitigation strategies. These would
still represent large initial costs that would be reflected in current rates.

California legislators have proposed reducing bill compensation for distributed PV.

— California Public Utilities Commission (CPUC) reformed net metering (NEM 3.0) in an effort to better align the value of

exported solar electricity with compensation, but systems installed under previous policies still receive full retail rate
net metering.

* PV systems under previous NEM programs will eventually switch over after 20 years of system operation; however, some California legislators are
attempting to have the switch occur earlier.

Efforts are also underway to change the rate structure in California beyond NEM 3.0. Starting in late 2025, a larger
monthly fixed charge, regardless of use, will be implemented.

— The change aims to redistribute the costs of infrastructure maintenance. The large utilities and the CPUC president
argue that the change will also help make the bills more equitable.

— The fixed charge will be $24.15 for most and $12 for low-income customers.
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https://www.caloes.ca.gov/office-of-the-director/operations/recovery-directorate/hazard-mitigation/california-wildfire-mitigation-program/
https://www.icf.com/insights/climate/6-actions-utilities-mitigate-wildfire-risks#:~:text=Grid%20hardening%20focuses%20on%20upgrading,is%20imperative%20for%20risk%20reduction.
https://www.tdworld.com/sponsored/article/55312276/a-good-offense-how-utilities-can-stay-ahead-of-growing-wildfire-risks
https://www.kqed.org/news/12035455/california-bill-to-cut-solar-incentives-prompts-fierce-debate
https://www.kqed.org/science/1992639/california-regulators-approve-adding-24-fixed-fee-to-utility-bills
https://www.utilitydive.com/news/california-puc-approves-income-based-fixed-charge/715748/
https://www.utilitydive.com/news/california-puc-approves-income-based-fixed-charge/715748/

Additional Reported Proposals To

Lower California Electricity Costs

* In October 2024, the California governor signed an executive order aimed at curbing increases in electricity bills. The
order:

— Directs more funds from the Cap-and-Trade Program as credits to electricity bills. In March 2025, the governor
announced that customers would get, on average, a S137 credit in April, and receive another credit in October.

— Directs the CPUC and California Energy Commission to make recommendations for lowering electricity bills, including
evaluating whether utilities were taking cost-effective wildlife mitigation measures.

* Several bills have been introduced that intend to cut electricity costs or prevent cost-shifting.

— The original text of House Bill 942 would end net metering after 10 years (instead of 20) if a customer sold their home
(though this was later removed from the bill).

— Senate Bill 254, which incorporated previous years’ bills, would require CPUC to consider the cost-effectiveness of
wildfire prevention; limit the profits utilities can receive on certain spending, including wildfire expenditures; publicly
finance transmission and storage build-out; and benchmark rate increases against inflation.
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PV’s Contribution to Increased

Costs (Utility PV)
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Approximately 13 GW,, of the 29 GW,, of utility-scale PV in
California was installed prior to 2018 (yellow bars), with PPA
rates (blue line) often well above the average CAISO wholesale
price of power (green line).

However, since 2019, new large-scale solar PPA rates have been
equal to or lower than wholesale pricing, pushing down the
average cost of solar energy in CAISO to $55/MWh—often still
higher than average wholesale pricing, although as historical
solar PPAs end and new ones begin, average fleet solar PPA
rates will continue to decline.

* ltis also important to note that energy supply represents
a relatively small portion of a customer’s bill.

Recently executed California PPAs for PV plus BESS with 4 hours
of storage (red line) have been at or below average wholesale
pricing in CAISO.

PPA lengths tend to be 20 to 25 years.

Note: “Estimated PPA Price” represents Lawrence Berkeley National Laboratory’s (LBNL’s) calculated levelized cost of energy value multiplied by 0.7 to account for the
ITC. This has been shown to align well historically with PPA price, which was only available by PPA execution date, not commercial operating date.

Sources: LBNL, Utility-Scale Solar, 2024 Edition, October 2024; LBNL, The Renewables and Wholesale Electricity Prices (ReWEP) Tool, accessed April 15, 2025; Wood NLR | 65

Mackenzie/SEIA, U.S. Solar Market Insight: 2024 Year in Review, March 2025.



https://emp.lbl.gov/publications/utility-scale-solar-2024-edition
https://emp.lbl.gov/publications/utility-scale-solar-2024-edition
https://emp.lbl.gov/publications/utility-scale-solar-2024-edition
https://emp.lbl.gov/renewables-and-wholesale-electricity-prices-rewep
https://www.woodmac.com/reports/power-markets-us-solar-market-insight-2024-year-in-review-150361048/
https://haas.berkeley.edu/wp-content/uploads/WP314.pdf

Cumulative California Distributed PV Installs (GWdc)

PV’s Contribution to Increased

Costs (Distributed PV)
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Because utilities’ fixed costs have been disproportionately
collected through volumetric energy charges in California,
distributed PV has led to reduced sales and revenue, which
utilities have argued are in excess of the costs it has saved the
power system, (potentially) increasing rates.

* In 2024, California’s distributed PV reduced utility
electric sales by 13% compared to 2% in 2015.

Additionally, the declining marginal benefit of additional solar
has exacerbated the cost shift from distributed PV systems
under previous NEM programs.

However, NEM 3.0 was designed to reduce the cost shift and
increase the value of distributed PV by reducing the value of
exported energy and encouraging energy storage.

* This, however, does not solve the issue of fixed costs
spread over reduced demand.
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n G Iobal Solar Deployment . Accor(.im'g to U.S. Censu.!s data, Q2 2025 moduI(? imports rose 66%,
q/q, hitting 11 GW,, with a total of 17.6 GW,_in H1 2025.

* The United States also imported 8.9 GW,_ of PV cells in Q2 2025,
n U.S. PV Deployment doubling the previous quarter, for a total of 13.4 GW,_in H1 2025.
. . * According to CBP Commodity Status Reports, the annual Section 201
B PV SyStem Prici ng TRQ for cells, which was raised to 12.5 GW, in August 2024, was hit

on July 25. All cells imported from then until February 7, 2026, will pay

n Global Manufacturing a 14% tariff.

B Component Pricing
n Market and Policy

U.S. PV Imports
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U.S. Module Imports H1 2025

by Region

U.S. Module (Crystalline Si + Thin-Film) Imports by
Region
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According to U.S. Census data, Q2 2025 module imports rose
66%, q/q, hitting 11 GW,,, with a total of 17.6 GW,_in H1 2025.

— This growth is almost entirely attributable to imports from
Laos (22% of Q2 2025) and Indonesia (29% of Q2 2025), which
have begun to make up larger fractions of imports.

— After record growth in 2022-2024, imports from Malaysia and
Vietnam have fallen substantially over the last several months
and are now almost entirely made up of thin film modules.

— This is likely in response to a combination of factors,
including the end of the Chinese antidumping and
countervailing duties (AD/CVD) circumvention bridge over
the summer, the final Southeast Asia AD/CVD
determinations in the spring, and the start of significant
domestic production.

— UFLPA detainments also continue, with Qcells shipments from
South Korea being detained for the first time in June, on top of
Maxeon’s ongoing detentions.

Note: Several gigawatts of imports from India entered under the HTS code for thin-film modules in 2022-2024, but classifications may be erroneous, as the volumes exceed known manufacturing
capacities for thin-film panels in India. Sources: Imports by HTS code: 8541460015 (2018-2021)/8541430010 (2022-) and 8541460035 (2018-2021)/8541430080 (2022-); second quantity (watts) from
the U.S. Census Bureau USA Trade Online tool and corrections page as of Aug. 5, 2025; Santarris, B., Qcells Confirms CBP Has Detained Solar Cell Imports From South Korea, PV Magazine USA, August NLR | 68

6, 2025; PV Tech, Maxeon’s Module Shipments Fall by 90% Over Two Years, Aug. 18, 2025.



https://usatrade.census.gov/index.php?do=login
https://www.census.gov/foreign-trade/statistics/corrections/index.html
https://pv-magazine-usa.com/2025/08/06/qcells-confirms-cbp-has-detained-solar-cell-imports-from-south-korea/
https://pv-magazine-usa.com/2025/08/06/qcells-confirms-cbp-has-detained-solar-cell-imports-from-south-korea/
https://www.pv-tech.org/maxeons-module-shipments-fall-by-90-over-two-years-amid-border-dispute/
https://www.pv-tech.org/maxeons-module-shipments-fall-by-90-over-two-years-amid-border-dispute/

CrySta I I I ne SI PV Cel I I m port Data According to CBP Commodity Status Reports, since the

Q2 2025 annual Section 201 TRQ for cells was raised to 12.5 GW,
in August 2024, imports have continued to accelerate.

On February 7, 2025, the TRQ reset, but began to refill
quickly. By July 25, the TRQ had been hit. All cells
imported from then until February 7, 2026, will pay a 14%
o This is the result of significantly increased imports from Laos (5x growth, q/q), tariff. If imports were to continue at the same pace, an
Indonesia (4x growth, g/q), and Thailand (5x growth, g/q). Collectively, they estimated 30 GW would be imported in that time.
were responsible for over two-thirds of c-Si cell imports in Q2 2025. However, it remains to be seen how much of this rapid

According to U.S. Census data, the United States imported 8.9 GW_ of PV cells in
Q2 2025, doubling the previous quarter, for a total of 13.4 GW,_in H1 2025.

importing was the result of stockpiling.

U.S. Cell Imports by Region c-Si Cell Imports Under the Section 201 Tariff Rate Quota

— 8.0 W Malaysia 12.5 GWdc PV Cell Import Quota Exemption
> Vietham  _ 11 - T - - - =--- T T AT T T TS T TS - ==
g o
Q 6.0 M Thailand ;ﬁ
i) I B Cambodia £
8 o om B South Korea g
-"3 4.0 N | I H China o
° Taiwan IS 5 GWdc PV Cell Impart
g 2.0 = B Indonesia E Quota, Exemption
o - = L S
g 0.0 e EEEEERERRNRN . - | | I I I I .RaOOVSV g'
Q102030Q4Q10203040Q1Q0203040Q1Q020304Q1Q2 %
e $© s & 5 5 3 ¥ & 8 3 © & ©
2021 2022 2023 2024 2025 z w s < s = oy < n o = =) - w
N g o oo oo P g 0 g b NN

Sources: Imports by HTS code: 8541460025(2018-2021)/8541420010(2022-); second quantity (watts) from U.S. Census Bureau USA Trade Online tool and corrections
page as of Aug. 5, 2025; CBP Commodity Status Reports, February 2019-August 2025.
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https://www.census.gov/foreign-trade/statistics/corrections/index.html
https://www.census.gov/foreign-trade/statistics/corrections/index.html
https://www.cbp.gov/document/report/commodity-status-report

Trade Updates

New AD/CVD Case (Jul. 17, 2025) New Section 232 Case (Jul. 14, 2025)
The Alliance for American Solar Manufacturing and Trade (which The U.S. Department of Commerce has initiated a Section 232
includes First Solar, Mission Solar, Qcells, and Talon PV) has filed a investigation into “imports of polysilicon and its derivatives.”

case against: - Section 232 covers whether an import threatens national

* Laos —Responsible for 27% of c-Si module and 16% of cell security.

imports in H1 2025, alleged to have ~250% dumping margins. - There have been Section 232 tariffs on steel and aluminum

* India— Responsible for 6% of c-Si module and 1% of cell imports since spring 2018.

imports so far in 2025, alleged to have 213.96% dumping - Public comments were due August 6, 2025.

margins. This is in addition to the UFLPA import restrictions and Section 301
* Indonesia — Responsible for 27% of c-Si module and 11% of Tariffs.

cell imports so far in 2025, alleged to have 89.65% dumping

margins.

Sources: Kelly Pickerel, New AD/CVD Investigation Launched on Solar Panels From India, Indonesia and Laos, Solar Power World, July 17, 2025; JP Casey, US Companies File AD/CVD Petition Against Chinese, Indian Firms, PV Tech, July 17, 2025;
Federal Register, Notice of Request for Public Comments on Section 232 National Security Investigation of Imports of Polysilicon and Its Derivatives; Kelly Pickerel, US Launches New Tariff Investigation Into Imported Polysilicon, Solar Power
World, July 15, 2025; John Fitzgerald Weaver, Trump Starts “Weaponization” of Polysilicon Investigation, PV Magazine, July 15, 2025.
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https://www.solarpowerworldonline.com/2025/07/new-ad-cvd-investigation-launched-on-solar-panels-from-india-indonesia-and-laos/
https://www.pv-tech.org/us-solar-manufacturers-ad-cvd-petition-chinese-indian-companies-indonesia-laos/
https://www.federalregister.gov/documents/2025/07/16/2025-13345/notice-of-request-for-public-comments-on-section-232-national-security-investigation-of-imports-of
https://www.federalregister.gov/documents/2025/07/16/2025-13345/notice-of-request-for-public-comments-on-section-232-national-security-investigation-of-imports-of
https://www.federalregister.gov/documents/2025/07/16/2025-13345/notice-of-request-for-public-comments-on-section-232-national-security-investigation-of-imports-of
https://www.solarpowerworldonline.com/2025/07/us-launches-new-tariff-investigation-into-imported-polysilicon/
https://pv-magazine-usa.com/2025/07/15/trump-starts-weaponization-of-polysilicon-investigation/

Trade Updates (Part 2)

Section 232 Tariffs on Steel and Aluminum Tariffs on Copper (Jul. 9, 2025)
(Aug. 18, 2025)

Fifty-percent* tariffs were added to a wide range of steel and

aluminum “derivative products.” Included on this list were a - Copper prices rose 13% after the announcement was made.
variety of transformers and transformer components.

A 50% copper tariff was announced that went into effect on August
1, 2025.

This is in addition to an ongoing Section 232 investigation into

* The tariff is assessed on the value of the steel and aluminum copper imports that began in February, which resulted in a 27% rise
components of the transformer. in prices.

* “High-voltage”/“large” transformers were tariffed, which is

) Copper is used in wiring/cabling throughout solar power systems, as
expected to amount to a ~13% tariff.

well as the junction box and within the module.
— The majority (~80%) of large transformers are imported.
Based on 2024 deployment, solar accounted for an estimated 14%—
* Atariff was not uniformly assessed on distribution 16% of refined copper demand, compared to ~23% for electrical and
transformers (larger distribution transformers were not electronic products in total.
included).

— Approximately 70% of distribution transformers are
domestically assembled, although these could still be
impacted, as some necessary transformer components

were given a tariff.
Sources: Federal Register, Adoption and Procedures of the Section 232 Steel and Aluminum Tariff Inclusions Process, August 19, 2025; Fayyaz, A., and S. Saeed, Watts Happening: A Comprehensive Look at Americas Distribution
Transformer Market, PTR Inc., 2023; imports by HTS code: 8504.23.0080; expert analysis by NREL staff; Investopedia, Trump Makes 50% Copper Tariff Official, July 30, 2025; Copper Development Association, Renewables, 2018;
U.S. Geological Survey, Mineral Commodity Summaries 2025, Version 1.2, March 2025. *Tariffs are reduced to 25% for imports from the United Kingdom, but that is not a major source of imports for transformers.
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https://www.federalregister.gov/documents/2025/08/19/2025-15819/adoption-and-procedures-of-the-section-232-steel-and-aluminum-tariff-inclusions-process
https://ptr.inc/watts-happening-a-comprehensive-look-at-americas-distribution-transformer-market/
https://ptr.inc/watts-happening-a-comprehensive-look-at-americas-distribution-transformer-market/
https://www.investopedia.com/trump-makes-50-percent-copper-tariff-official-11782095
https://www.copper.org/environment/sustainable-energy/renewables/
https://pubs.usgs.gov/periodicals/mcs2025/mcs2025.pdf

Trade Updates (Part 3)

Country

(% of 2025 YTD Cell +
Module Imports)

New Countrywide Most Recent AD/CVD Rates
Tariff (Majority and Range)

"Liberation Day" tariffs:

On April 2, President Trump announced new, sweeping tariffs on
all countries. At the end of July, President Trump announced
further tariffs, and they became official on August 7.

o

Duties do not apply to goods that were loaded onto ships
prior to the executive order, as long as the goods enter the
United States by October 5, 2025.

19% 30.8% (15%—250%)
o These new tariffs included a 40% tariff on countries or
Vietnam 20%* 230% (126%—396%) imports that engage in “transshipment,” which involves
(9%) misrepresenting the country of origin of a good.
Indonesia 19%* N/A o Key countries in the solar supply chain were hit with higher
(20%) tariffs than the baseline 10%, although several have struck
South Korea 15%* N/A deals for lower rates.
0,
(7%) o Notably, solar-grade polysilicon and wafers, as well as
Thailand 19% 375% (375%—1,000%) wafer manufacturing equipment, are still exempt.
18%

(18%) — Existing exclusions to 301 tariffs for solar manufacturing
Laos 40% N/A equipment were also extended on June 5 to end August 31,
(21%) 2025.
India 25% (could rise to N/A . .
(6%) 50%) Tariffs on Semiconductors

19% 2,000% (660%—3,529%)

No tariffs on semiconductors have been issued, but they have
been repeatedly threatened with rates as high as 300%.

Sources: New York Times, Maps: Tracking Trump’s New Tariffs on Every Country, accessed August 15, 2025; The Economic Times, Trump's Tariffs on India Explained: Who's Bearing the Brunt and How
Bad It Can Get, August 7, 2025; Sandler, T., and P.A. Rosenberg, What is Transshipment? The Answer Could Affect Your Tariff Bill and More, July 31, 2025; InfoLink Consulting, Impact of US Trade NLR | 72
Barriers on Solar PV Supply Chain: Challenges and Outlook-industry, April 10, 2025; Yahoo Finance, Trump Says Semiconductor Tariffs Coming Soon, Could Reach 300%, August 15, 2025.*Deal rate.



https://www.nytimes.com/interactive/2025/07/28/business/economy/trump-tariff-tracker.html
https://economictimes.indiatimes.com/news/economy/foreign-trade/trumps-tariffs-on-india-explained-whos-bearing-the-brunt-and-how-bad-it-can-get/articleshow/123158924.cms
https://economictimes.indiatimes.com/news/economy/foreign-trade/trumps-tariffs-on-india-explained-whos-bearing-the-brunt-and-how-bad-it-can-get/articleshow/123158924.cms
https://www.strtrade.com/trade-news-resources/str-trade-report/trade-report/july/what-is-transshipment-the-answer-could-affect-your-tariff-bill-and-more
https://www.infolink-group.com/energy-article/solar-topic-impact-us-trade-barriers-solar-supply-chain-challenges-outlook
https://www.infolink-group.com/energy-article/solar-topic-impact-us-trade-barriers-solar-supply-chain-challenges-outlook
https://www.infolink-group.com/energy-article/solar-topic-impact-us-trade-barriers-solar-supply-chain-challenges-outlook
https://www.infolink-group.com/energy-article/solar-topic-impact-us-trade-barriers-solar-supply-chain-challenges-outlook
https://finance.yahoo.com/news/trump-says-semiconductor-tariffs-coming-125909996.html
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List of Acronyms and Abbreviations

a-Si: amorphous silicon

ac: alternating current

AD/CVD: antidumping and countervailing duties
BESS: battery energy storage system

BNEF: BloombergNEF

BOS: balance of system

¢-Si: crystalline silicon

CAISO: California Independent System Operator
CBP: U.S. Customs and Border Protection
CCl: Community, commercial, and industrial
CdTe: cadmium telluride

CIGS: copper indium gallium selenide

CNY: Chinese yuan

CPUC: California Public Utilities Commission
CSP: concentrating solar power

dc: direct current

DOE: U.S. Department of Energy

DOI: U.S. Department of the Interior

EIA: U.S. Energy Information Administration
EPA: U.S. Environmental Projection Agency
ERCOT: Electric Reliability Council of Texas
ETF: exchange traded fund

FCE: foreign-controlled entity

FEOC: foreign entity of concern

FIE: foreign-influenced entity

GW: gigawatt

GWh: gigawatt-hour

H1: first half of year

HIT: heterojunction

HTS: harmonized tariff schedule

IEA: International Energy Agency

IFC: International Finance Corporation

10U: investor-owned utility

IP: intellectual property

IRA: Inflation Reduction Act

IRENA: International Renewable Energy Agency
IRS: Internal Revenue Service

ITC: investment tax credit

kW: kilowatt

kWh: kilowatt-hour

LBNL: Lawrence Berkeley National Laboratory
LCOE: levelized cost of energy

LCR: Local Content Requirements

MENA : Middle East and North Africa

MPTC: Advanced Manufacturing Production Tax Credit
MW: megawatt

MWh: megawatt-hour

NEM: net energy metering

NEPA: National Environmental Policy Act

NREL: National Renewable Energy Laboratory
NYISO: New York Independent System Operator

NYSERDA: New York State Energy Research & Development
Authority

O&M: operations and maintenance
OBBB: HR 1 — the One Big Beautiful Bill Act

PERC: passivated emitter and rear contact

PFE: prohibited foreign entity

PG&E: Pacific Gas and Electric

PPA: power purchase agreement

PTC: production tax credit

PV: photovoltaics

Q1: first quarter of year

Q: quarter

q/q: quarter over quarter

REC: renewable energy certificate

REST: Renewable Energy Standard and Tariff
SCE: Southern California Edison

SDG&E: San Diego Gas and Electric

SEIA: Solar Energy Industries Association
SEZ: Special Economic Zones

SFE: specified foreign entity

SREC: solar renewable energy certificate
TAN: Invesco Solar ETF

TOPCon: tunnel oxide passivated contact
TRQ: tariff rate quota

TWD: Taiwanese dollars

UFLPA: Uyghur Forced Labor Prevention Act
UPV: utility-scale PV

USD: U.S. dollars

USFWS: U.S. Fish and Wildlife Service
W: watt

y/y: year over year

YTD: year to date
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