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Global Solar Deployment

• After significant growth in the first half of the year (H1 2025), China 
installed 28 GWdc of PV in Q3 2025, down 52%, y/y, after the 
introduction of market-based pricing reforms.

• India installed a record 29.5 GWdc of solar in the first nine months of 
2025, challenging the United States for the second largest market in 
2025. 

• In 2024, 17 countries, with variable renewable energy (VRE) generation 
exceeding 25%, introduced intended solutions to mitigate issues related 
to high curtailment, negative pricing, VRE unprofitability, grid instability, 
interconnection delays, seasonal generation variability, and other high-
VRE challenges.

U.S. PV Deployment

• EIA reported that the United States installed 22.4 GWac of PV in the first 
nine months of 2025 (SEIA reported 30.2 GWdc)—up 3%, y/y. 

• The United States installed approximately 21.7 GWh (7.7 GWac) of 
energy storage onto the electric grid in H1 2025.

• EIA projects that U.S. PV’s annual growth in 2025 will fall 13%, y/y, to 32 
GWac before rising above previous levels in 2026 to 39 GWac.

• From September 2024 through August 2025, 28 states and territories 
generated more than 5% of their electricity from solar (23 generating 

more than 7%), with California having the highest at 36.3%.

• Nationally, 8.2% of electricity was generated from solar in the trailing 12 
months through August 2025—up from 6.9% in 2024.

PV System Pricing

• In the H1 2025, the ranges in average U.S. PV system pricing across 
modeled and reported methods were:

– $3.2/Wdc–$4.2/Wdc for residential solar

– $2.0/Wdc–$3.6/Wdc for nonresidential solar

– $1.1/Wdc for utility-scale solar.

Global Manufacturing

• The United States manufactured approximately 15.7 GWdc of PV panels 
in H1 2025, up 126%, y/y, and 440% over the past two years.

• In Q3 and early Q4 2025, domestic manufacturing capacity grew most 
notably in the module and wafer segments, with >1 GW of silicon wafer 
capacity coming online for the first time.

Executive Summary

A list of acronyms and abbreviations is available at the end of the presentation.
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Component Pricing

• Global polysilicon, wafer, and cell pricing increased 30%–45% between 
June and September 2025, attributed to Chinese government 
intervention—global module prices were relatively stable at 0.09/Wdc.

• The U.S. solar supply chain, however, is only indirectly impacted by 
Chinese market conditions, due to tariffs and other trade restrictions; 
module prices in the United States remained around $0.27/Wdc in Q3 
2025.

Market and Policy

• Regulators in Nevada, Virginia, and West Virginia reached decisions on 
net metering successor tariff proposals.

• As of October 2025, at least 10 states have implemented policies in 
direct response to declining federal support.

• At the end of 2024, more than 280,000 U.S. employees spent most of 
their time on solar project- or manufacturing-related work, flat, y/y. An 
additional 90,000 workers spent less than half their time on solar-related 
work. Another 79,000 jobs were in BESS in 2024, a growth of 4%, y/y.

U.S. PV Imports

• According to U.S. Census data, Q3 2025 module imports fell 38%, q/q, 
returning to the range of the prior two quarters at 6.8 GWdc, with a total 
of 24.4 GWdc in Q1-Q3 2025.

• The United States also imported 3.5 GWdc of PV cells in Q3 2025, for a 
total of 16.9 GWdc in Q1-Q3 2025, a sharp drop from the 8.9 GWdc seen 
in Q2.

Executive Summary 
(Continued)

A list of acronyms and abbreviations is available at the end of the presentation.
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• After significant growth in the first half of the year, China 

installed 28 GWdc in Q3 2025, down 52%, y/y, after the 

introduction of market-based pricing reforms.

• India installed a record 29.5 GWdc of solar in the first nine 

months of 2025, challenging the United States for the 

second largest market in 2025. 

• In 2024, 17 countries, with variable renewable energy 

(VRE) generation exceeding 25%, introduced intended 

solutions to mitigate issues related to high curtailment, 

negative pricing, VRE unprofitability, grid instability, 

interconnection delays, seasonal generation variability, and 

other high-VRE challenges.
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International 2024 and 
Q1-Q3 2025 Installations

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, Bundesnetzagentur - Erneuerbare Energien, November 2025; EIA, Electric Power Monthly, November 2025; India Ministry of New 
and Renewable Energy, Physical Achievements, n.d.; JMK Research, Monthly RE Update – October 2025, October 2025; Monthly RE Update – October 2024, 
October 2024; Mercom India, China Adds 28 GW of Solar Capacity in Q3 2025, Down 52% YoY, October 2025; PV Magazine, India installs record 29.5 GW 
of solar in first nine months of 2025, October 2025.

• In the first nine months of 2025, PV installed 
capacity increased significantly (y/y) in China 
(+49%) and India (+69%) and stayed relatively 
flat for the United States and Germany.

– After significant growth in the H1 2025, 
China installed 28 GWdc in Q3 2025, down 
52%, y/y, after the introduction of market-
based pricing reforms.

– India installed a record 29.5 GWdc of solar 
in the first nine months of 2025, 
challenging the United States as the 
second-largest market in 2025. However, 
in 2024, the United States had a 
significantly larger Q4 than India, in part 
due to differences in climate (severe 
weather in India) and recording periods 
(U.S. fiscal year ends in December, 
whereas India’s ends in March).

Estimated cumulative 
capacity through 
September 2025

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://mnre.gov.in/en/physical-progress/
https://jmkresearch.com/renewable-sector-published-reports/monthly-renewable-sector-update-utility-scale-solar-wind/monthly-re-update-october-2025/
https://jmkresearch.com/renewable-sector-published-reports/monthly-renewable-sector-update-utility-scale-solar-wind/monthly-re-update-october-2025/
https://jmkresearch.com/renewable-sector-published-reports/monthly-renewable-sector-update-utility-scale-solar-wind/monthly-re-update-october-2025/
https://jmkresearch.com/renewable-sector-published-reports/monthly-renewable-sector-update-utility-scale-solar-wind/monthly-re-update-october-2024/
https://jmkresearch.com/renewable-sector-published-reports/monthly-renewable-sector-update-utility-scale-solar-wind/monthly-re-update-october-2024/
https://jmkresearch.com/renewable-sector-published-reports/monthly-renewable-sector-update-utility-scale-solar-wind/monthly-re-update-october-2024/
https://www.mercomindia.com/china-adds-28-gw-of-solar-capacity-in-q3-2025-down-52-yoy
https://www.pv-magazine.com/2025/10/14/india-installs-record-29-5-gw-of-solar-in-first-nine-months-of-2025/
https://www.pv-magazine.com/2025/10/14/india-installs-record-29-5-gw-of-solar-in-first-nine-months-of-2025/
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In 2024, variable renewable energy (VRE) generation exceeded 25% in 17 countries, which are developing solutions to high curtailment, negative 
pricing, VRE unprofitability, grid instability, interconnection delays, seasonal generation variability, and other high-VRE challenges.

Countries with more than 25% of generation from wind (blue) + solar (gold) in 2024
(pct. point change 2023-2024)   = crossed 25% threshold in 2024

High Wind + Solar Areas Implement Grid Integration Solutions

Sources: Energy Inst., Statistical Review of World Energy, 2025; IEA, Integrating Solar and Wind: Global Experience and Emerging Challenges, 2024.

0% 10% 20% 30% 40% 50% 60% 70%

Sweden (+3.5%)

Hungary (+4.8%)

Finland (+7.2%)

Belgium (+1.2%)

Australia (+1.3%)

Estonia (+8.8%)

Chile (+3.0%)

Luxembourg (+2.5%)

UK (+1.8%)

Greece (-0.2%)

Ireland (+1.0%)

Spain (+2.2%)

Portugal (+5.4%)

Germany (+2.6%)

Netherlands (+4.2%)

Lithuania (+9.5%)

Denmark (+1.4%)
Denmark manages its world-highest VRE share 
primarily via extensive interconnections with 
neighbors. It has also increased PV installations to 
complement wind generation.

Australia’s geography and sparse interconnections create relatively isolated electric systems. 
The share of VRE in South Australia’s quasi-island system exceeds 60%, which is managed 
through interconnection to the neighboring state, energy storage, demand response, 
curtailment, and fast-ramping natural gas plants.

Note: In 2024, 17% of electricity generated in the U.S. came from wind and solar facilities.

Germany, which leads in absolute solar and wind generation among this 
group, benefits from grid redundancy that routes power in multiple ways to 
use generation efficiently and prevent overloading. It has also installed static 
synchronous compensators (STATCOMs) for voltage control.

Ireland, whose small grid is particularly vulnerable to the lower inertia due to 
high VRE, has implemented policies (e.g., minimum inertia levels) and 
technologies (e.g., flywheels) for frequency stabilization.

Chile is helping stabilize its grid by investing in synchronous condensers: rotating 
machines that provide inertia, voltage control, and short-circuit current like conventional 
power plants but burn no fuel and provide no active power.

https://www.energyinst.org/statistical-review
https://iea.blob.core.windows.net/assets/4e495603-7d8b-4f8b-8b60-896a5936a31d/IntegratingSolarandWind.pdf
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Global Electricity Demand

CAGR = compound annual growth rate; EU27 = 27 European Union members (excluding the United Kingdom, which withdrew in 2020); ROW = rest of world.
Sources: International Energy Agency (IEA), Electricity Information, July 2025; IEA, Electricity Mid-Year Update 2025, July 2025. 

Global electricity demand growth is 
accelerating, according to the International 
Energy Agency (IEA). 

• Demand is expected to grow 3.8% per year 
during 2023–2026, compared with 3.0% 
annually in the previous 23 years.

• China’s fast-paced demand growth is 
expected to moderate, while slower recent 
growth in the United States, EU, and 
elsewhere is expected to surge.

• Increasing electricity demand from industry, 
appliances, air conditioning, data centers, 
and electrification is expected to outweigh 
slowing economic activity. 

Renewables, natural gas, and nuclear power 
will grow to meet demand, says IEA.

• Renewables are expected to meet ~90% of 
increased demand, growing 10% per year 
from 2023 to 2026, with PV and wind 
reaching ~20% of global generation in 2026. 

• Natural gas and nuclear generation are 
expected to grow 1%–2% per year in 2025 
and 2026, while coal declines 0.2% per year.
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1.3%/y 0.2%/y 2.2%/y

CAGR 2000-2026

8.7%

0.7%

0.4%
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https://www.iea.org/data-and-statistics/data-product/electricity-information
https://www.iea.org/reports/electricity-mid-year-update-2025
https://www.iea.org/reports/electricity-mid-year-update-2025
https://www.iea.org/reports/electricity-mid-year-update-2025
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CSP Update

• A 100-megawatt (MW) linear Fresnel CSP plant, with 8 hours of storage, began operation in 
Xinjiang, China, in October 2025. It was built in conjunction with a 900-MW PV plant to balance the 
PV system’s variable generation. It was reported that several innovative O&M techniques were 
applied to the project, including integrated control of PV and CSP systems; a first-ever linear Fresnel 
full-system simulator; and automated start-up and shutdown. 

• In Europe, companies announced building applications that will combine thermal energy with PV. In 
November 2025, Heineken announced its Portuguese operations will deploy 7 MW of PV with 100 
MWh of thermal battery storage, from U.S.-based company Rondo Energy. In October 2025, a 
Viennese sports arena announced it was hosting Europe’s largest photovoltaic-thermal system, 
which uses U.S.-based SunMaxx Solar’s hybrid modules to produce both electricity and heat.   

• It was reported in September 2025 that Glasspoint, a U.S. firm that uses lightweight concentrated 
solar collectors in glasshouses, will deploy a 750-MW solar system, with 18 hours of storage, to 
generate 250 MWth of continuous steam for a California mine. The price was reported to be lower 
than steam they have been generating from fossil fuels. 

https://www.solarpaces.org/xinjiangs-fresnel-csp-starts-operation-pioneering-multiple-om-automation-innovations/
https://www.solarpaces.org/xinjiangs-fresnel-csp-starts-operation-pioneering-multiple-om-automation-innovations/
https://www.solarpaces.org/xinjiangs-fresnel-csp-starts-operation-pioneering-multiple-om-automation-innovations/
https://www.solarpaces.org/xinjiangs-fresnel-csp-starts-operation-pioneering-multiple-om-automation-innovations/
https://www.solarpaces.org/xinjiangs-fresnel-csp-starts-operation-pioneering-multiple-om-automation-innovations/
https://renewablesnow.com/news/heineken-to-power-portuguese-ops-with-solar-thermal-battery-1284355/
https://renewablesnow.com/news/heineken-to-power-portuguese-ops-with-solar-thermal-battery-1284355/
https://solarthermalworld.org/news/europes-largest-pvt-system-heat-viennas-new-sport-arena/
https://solarthermalworld.org/news/europes-largest-pvt-system-heat-viennas-new-sport-arena/
https://solarthermalworld.org/news/europes-largest-pvt-system-heat-viennas-new-sport-arena/
https://www.solarpaces.org/solar-steam-from-glasspoint-to-decarbonize-a-california-mine/
https://www.solarpaces.org/solar-steam-from-glasspoint-to-decarbonize-a-california-mine/
https://www.solarpaces.org/solar-steam-from-glasspoint-to-decarbonize-a-california-mine/
https://www.solarpaces.org/solar-steam-from-glasspoint-to-decarbonize-a-california-mine/
https://www.solarpaces.org/solar-steam-from-glasspoint-to-decarbonize-a-california-mine/
https://www.solarpaces.org/solar-steam-from-glasspoint-to-decarbonize-a-california-mine/
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• EIA reported that the United States installed 22.4 GWac of 
PV in the first nine months of 2025 (SEIA reported 30.2 
GWdc)—up 3%, y/y. 

• The United States installed approximately 21.7 GWh (7.7 
GWac) of energy storage onto the electric grid in the first 
half of 2025 (H1 2025).

• EIA projects that U.S. PV annual growth in 2025 will fall 

13%, y/y, to 32 GWac before rising above previous levels in 

2026 to 39 GWac.

• From September 2024 through August 2025, 28 states and 

territories generated more than 5% of their electricity from 

solar (23 generating more than 7%), with California having 

the highest at 36.3%.

• Nationally, 8.2% of electricity was generated from solar in 

the trailing 12 months through August 2025—up from 

6.9% in 2024.
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U.S. Generation Capacity Additions 
Source: 2014–2025 and Planned 

2025–2026

Sources: EIA, EIA Form 860M/Preliminary Monthly Electric Generator Inventory (“Planned” and “Operating”) and EIA Short-
Term Energy Outlook, Table 7e, downloaded November 2025.

• EIA projects that U.S. PV’s annual growth 
in 2025 will fall 13%, y/y, to 32 GWac 
before rising above previous levels in 
2026 to 39 GWac.

– EIA projects annual U.S. grid-scale 
battery deployment to grow 70% (19 
GWac) in 2025 and 6% in 2026 (20 
GWac).

• Over the next two years, 91% of all new 
electric generation capacity (129 GWac) 
is projected be PV, batteries, and wind— 
down from 93% in 2024. 

– 12 GWac of natural gas additions are 
also projected over that time.

Click here to interactively view 
these data on Tableau Public.

https://www.eia.gov/electricity/data/eia860m/
https://www.eia.gov/outlooks/steo/data.php?type=tables
https://www.eia.gov/outlooks/steo/data.php?type=tables
https://www.eia.gov/outlooks/steo/data.php?type=tables
https://public.tableau.com/views/GeneratingCapacityAdditionsandRetirements/Dashboard1?:language=en-US&publish=yes&:sid=&:display_count=n&:origin=viz_share_link
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U.S. Generation by Source: 2014–
2025 and Planned 2025–2026

Sources: EIA, EIA Form 860M/Preliminary Monthly Electric Generator Inventory (“Planned” and “Operating”); EIA Short-Term 
Energy Outlook, Table 7e, downloaded November 2025.

• EIA projects that the majority of load growth 
in the United States in 2025 and 2026 will be 
met by solar electricity generation, growing 
from 6.9% of electricity generation in 2024 to 
9.7% in 2026. 
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• From 2016 to 2024, the percent of electricity in the 
United States that came from the technologies of 
solar, natural gas, and wind generation increased 
more than the percent of electricity generation 
from other technologies.

https://www.eia.gov/electricity/data/eia860m/
https://www.eia.gov/outlooks/steo/data.php?type=tables
https://www.eia.gov/outlooks/steo/data.php?type=tables
https://www.eia.gov/outlooks/steo/data.php?type=tables
https://www.eia.gov/outlooks/steo/data.php?type=tables
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U.S. PV Generation 
Breakdown (Quarterly)

Note: “Northwest” includes Hawaii and Alaska.
Sources: EIA, Electric Power Monthly, forms EIA-023, EIA-826, and EIA-861, November 2025.

• In H1 2025, more than half of PV generation occurred 
in California, Texas, Florida, and Arizona.

– However, a total of 29 states and Washington, D.C., 
generated more than 1 TWh of electricity from 
solar in the first half of 2025.
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• The United States generated 190 TWh of solar electricity in the 
first half of 2025 (H1 2025), up 30%, y/y.

– Utility-scale PV generation grew 38%, followed by C&I 
(13%), and residential PV (10%). CSP generation shrank 
11%.

Northeast, 
9%

Midwest, 10%

Southeast, 15%

Southwest, 
10%

California, 24%

Texas, 15%

Arizona, 
6%

Florida, 
8%

Northwest, 
3%

H1 2025 U.S. PV Generation by Region
(190 TWh)

https://www.eia.gov/electricity/monthly/
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U.S. Installation Breakdown
Quarterly: EIA (GWac)

Note: EIA reports values in Wac, which is standard for utilities. The solar industry has traditionally reported in Wdc. See the next slide for values 
reported in Wdc. Sources: EIA, Electric Power Monthly, forms EIA-023, EIA-826, and EIA-861, August 2025.

Click here to interactively view 
these data on Tableau Public.

• EIA reported that 38% of installations in the first half of 2025 
were in Texas, Florida, and California.

– Arizona and Indiana were the third- and fourth-highest 
markets, higher than Florida, with 1.4 GWac and 1.1 GWac, 
respectively.

– In the Midwest: Indiana, Ohio, and Illinois installed a 
combined 2.3 GWac of PV systems (with neighboring 
Pennsylvania adding another 0.8 GWac).

• The United States installed 22.4 GWac of solar capacity in the first 
nine months of 2025—up 3%, y/y.

– PV installations were up 23% in Q3 2025, y/y, and 15%, q/q.

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
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U.S. Installation Breakdown
Quarterly: SEIA (GWdc)

• Wood Mackenzie/SEIA reports 30.2 GWdc of PV installations in the first 
nine months of 2025—a decrease of 3%, y/y.

– Utility-scale PV and residential PV installations, by capacity, were 
down 3% and 7% over this period, respectively.

Note: Midwest excludes Indiana; Southeast excludes Florida; Southwest excludes Texas and California. 
Source: Wood Mackenzie/SEIA, U.S. Solar Market Insight: Q4 2025, December 2025.

Unlike the previous slide, these values are 
in GWdc—not GWac.

• SEIA reports that 68% of Q1-Q3 2025 installed capacity 
occurred in Texas, California, Indiana, Florida, Arizona, Ohio, 
Utah, and Kentucky—each of which installed more than 1 
GWdc. 
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https://www.woodmac.com/industry/power-and-renewables/us-solar-market-insight/


U.S. Solar Generation 
Growth

Source: EIA, Electric Power Monthly, Short Term Energy Outlook.

• For the first time on record, U.S. utility PV 
generated more electricity than wind in a month.

– Solar generation tends to peak in July, while July 
tends to be wind’s nadir.

– Including small-scale PV, solar generated more 
electricity than wind last year as well, in July and 
August.

– There is less U.S. utility PV capacity (136 GWac) than 
wind (155 GWac); however, total U.S. PV capacity 
(194 GWac) surpassed wind last year.

• EIA’s Short-Term Energy Outlook expects U.S. utility PV 
capacity to surpass U.S. wind capacity in October 2026.

• In July 2025, solar generated 9% of U.S. electricity, 
behind natural gas (44%), coal (18%), and nuclear 
(15%).
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Solar Generation as a Percentage
of Total Generation, Trailing 12 

Months

• From September 2024 through August 2025, 28 
states and territories generated more than 5% 
of their electricity from solar (23 generating 
more than 7%), with California having the 
highest at 36.3%.

– Nine states (California, Nevada, 
Massachusetts, Hawaii, Vermont, New 
Mexico, Maine, Utah, and Arizona) 
generated more than 15% of their electricity 
using solar.

– Nationally, 8.2% of electricity was generated 
from solar in the trailing 12 months through 
August 2025—up from 6.9% in 2024. 

– Based on projections from EIA’s Short-Term 
Energy Outlook, by January 2027, 10% of 
U.S. electricity generation will come from 
solar.

• Based on EIA’s 2025 Annual Energy Outlook, by 
2030, 14%–22% of U.S. electricity generation 
will come from solar (reference case: 16.2%).

Click here to interactively view 
these data on Tableau Public.

Source: EIA, Electric Power Monthly, Short Term Energy Outlook, Annual Energy Outlook 2025.

https://public.tableau.com/views/PercentSolarGenerationbyState/SolarPercentbyStateandType?:language=en-US&:sid=&:display_count=n&:origin=viz_share_link
https://public.tableau.com/app/profile/jarett.zuboy/viz/PercentSolarGenerationbyState/SolarPercentbyStateandType2?publish=yes
https://public.tableau.com/views/PercentSolarGenerationbyState/SolarPercentbyStateandType?:language=en-US&:sid=&:display_count=n&:origin=viz_share_link
https://www.eia.gov/electricity/monthly/
https://www.eia.gov/outlooks/steo/data.php
https://www.eia.gov/outlooks/aeo/
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• In 2023, EIA began collecting information on whether 

panels deployed in installations >1 MWac were bifacial, 

however only respondents for 19% of PV system installed 

capacity answered the question.

• In 2024, respondents for 43% of PV system installed 

capacity answered the question; within the responses, 

virtually no projects using c-Si panels were reported as 

monofacial.

– This could mean c-Si monofacial panels are not 

being used at this scale or are just not being 

reported.

• No capacity of CdTe PV modules were reported as 

monofacial; however, 27% were 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.

Note: “Not specified” also includes a small number of CIGS and a-Si modules. 
Source: U.S. EIA, Form EIA-860, 2025.
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U.S. PV System Size
Distribution by Year

• The capacity of U.S. PV systems 

installed in 2024 that were below 20 

MWac fell 25%, y/y, while the 

capacity of those systems installed in 

2025 of more than 75 MWac grew 

85%.

• 0% of all U.S. PV systems installed in 

2015 were above 150 MWac, 

compared to more than 45% of 

2024 installations.

Sources: U.S. EIA, Form EIA-860, 2025; Tracking the Sun, LBNL, September 2025.
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U.S. PV Mounting
Type by Year

• The use of single-axis/one-axis tracking in 

the U.S. utility PV market has grown 

significantly since 2015. 

– At the end of 2024, 55% of all U.S. PV 

systems used single-axis tracking; 81% of 

PV systems installed in 2024 used single-

axis tracking.

– This growth can be attributed to the 

downturn of the rooftop market, growth 

in the ground-mounted market, and the 

reduced cost and increased reliability of 

trackers, making them the economical 

choice in a broader distribution of PV 

systems (e.g., less irradiant climates).
Note: “Not specified” may also include a small number of two-axis tracking systems.
Sources: U.S. EIA, Form EIA-860, 2024; Tracking the Sun, LBNL, September 2025.
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>1 MWac U.S. PV Asset 
Ownership by Year

• Most U.S. utility-scale PV systems—

82% of installations in 2024, 83% 

cumulative—are owned by 

independent power producers, 

which sell their electricity under 

long-term contracts.

• From 2015 to 2024, 18.9 GWac of PV 

installed were owned by electric 

utilities—5.6 GWac were installed in 

2024 alone.

Source: U.S. EIA, Form EIA-860, 2025. 
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U.S. Utility-Scale PV 
and Batteries

Notes: Hybrid plants report the same plant code as energy generation technologies. Battery plants associated 
with other wind and solar have no listed associated plant but have been designated as handling excess wind 
and solar capacity or “co-located renewable firming.” Some battery hybrid plants associated with PV are also 
associated with other technologies as well.
Source: U.S. EIA, Form EIA-860, 2024.
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• In 2024, approximately 35% of utility-scale battery 

capacity was co-located with a PV system—down 

from 49% in 2023.

– Though possibly spurred from renewable 

energy deployment, a significant amount of 

battery capacity has been built as separate 

projects from PV, particularly in 2024.

• Starting in 2023, stand-alone storage no longer had 

to be paired with PV to receive a tax credit.

• EIA planned capacity indicates the percentage of 

collocated utility-scale battery capacity with PV will 

climb to ~70% through 2027.

• From 2021 to 2024, collocated utility-scale battery 

projects averaged 3 hours of storage, with stand-

alone capacity slightly lower, at ~2.5 hours. These 

trends are projected to continue through 2027.

https://www.eia.gov/electricity/data/eia860/
https://www.eia.gov/electricity/data/eia860/
https://www.eia.gov/electricity/data/eia860/
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U.S. Utility-Scale PV 
and Batteries • In 2024, approximately 23% of U.S. PV 

capacity installed was co-located with a BESS, 

compared to 26% and 27% in 2022 and 2023, 

respectively, though with significantly more 

installed capacity.

– The attachment rate differs by state, with 

87% of California’s installed PV capacity in 

2024 including storage, compared to 19% 

for Texas.

• EIA planned capacity indicates roughly the 

same annual installed capacity of stand-

alone PV through 2027 but with growth in 

PV+storage systems.

Note: Hybrid plants report the same plant code as energy generation technologies. 
Source: U.S. EIA, Form EIA-860, 2025.

Proposed

https://www.eia.gov/electricity/data/eia860/
https://www.eia.gov/electricity/data/eia860/
https://www.eia.gov/electricity/data/eia860/
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U.S. Energy Storage Installations by 
Market Segment (Energy Storage 

Association)

Note: CO = Colorado; HI = Hawaii; ID = Idaho; MA = Massachusetts; PR = Puerto Rico. “Grid-scale” refers to all projects 
deployed on the utility side of the meter, regardless of size or ownership; 

“CCI” refers to community-scale, commercial, and industrial. Source: Wood Mackenzie Power and Renewables and 
Energy Storage Association, U.S. Energy Storage Monitor: Q3 2025, 2025.

• The top five states—California, Arizona, Texas, Nevada, and 
Indiana—represented 80% of installs in H1 2025, each 
installing more than 1 GWh. 

– In Q2 2025, Wisconsin, Oklahoma, and Michigan 
installed their first grid-scale systems, topping a 
combined 400 MWh per state.

• California and Puerto Rico represented 82% of residential 
installed capacity in the H1 2025.

• In July 2025, the Department of Commerce issued 
preliminary antidumping rates for most companies of 93.5% 
on battery anode material from China, on top of the 11.6% 
countervailing duty rates. Roth Capital estimated that it will 
increase cell costs 11%–12%.

• The United States installed approximately 21.7 GWh (7.7 GWac) of energy 
storage onto the electric grid in the first half of 2025 (H1 2025)—up 42%, y/y.

◦ Q2 2025 residential and grid-scale storage installations were the highest 
on record. 

California, 28% Arizona, 26%
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H1 2025 U.S. Energy Storage Installations by Region       
(21.7 GWh)
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https://power-and-renewables.woodmac.com/reportaction/150063312/Toc
https://www.solarpowerworldonline.com/2025/07/commerce-reveals-prelim-antidumping-tariffs-on-chinese-battery-anode-material/
https://www.solarpowerworldonline.com/2025/07/commerce-reveals-prelim-antidumping-tariffs-on-chinese-battery-anode-material/
https://www.solarpowerworldonline.com/2025/07/commerce-reveals-prelim-antidumping-tariffs-on-chinese-battery-anode-material/
https://www.solarpowerworldonline.com/2025/07/commerce-reveals-prelim-antidumping-tariffs-on-chinese-battery-anode-material/
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U.S. Energy Storage Installations
by Market Segment (EIA)

• EIA reports that the United States installed approximately 
11.7 GWac (31.4 GWh) of energy storage onto the electric 
grid in the first nine months of 2025—up 41%–45%, y/y.

• California represented 30% of battery 

installations in the first nine months of 2025, 

followed by Arizona (14%), and Texas (18%). 

• Fourteen states installed more than 100 MWac 

of storage in the first nine months of 2025.
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Other, 
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Q1-Q3 2025 U.S. Energy Storage Installations by Region    
(11.7 GWac)
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https://www.eia.gov/electricity/data/eia860m/
https://www.eia.gov/electricity/data/eia861m/
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Five Things To Know From LBNL’s 
Utility-Scale Solar, 2025 Edition

Source: Seel, Joachim, et al., 2025, Utility-Scale Solar, 2025 edition, LBNL.

1. Higher financing costs, increasing CapEx, and slightly lower estimated performance 
increased the national average levelized cost of energy (LCOE) of stand-alone PV 
from $53/MWh in 2023 to $60/MWh in 2024 (without tax credits). 

– Including tax credits (ITC, PTC, energy community bonus), LCOE rose from $36 to 
$41/MWh. 

2. The average project solar resource of PV systems has fallen over time as PV has 
expanded into less-sunny areas. The global horizontal irradiance in 2024 was down 
to 4.75 kWh/m2/day (in 2014 it was 5.5). 

3. Average LCOE in low-sun regions in some instances was twice that in the sunniest 
regions.

4. The median inverter loading ratio (ILR) for projects installed in 2024 was 1.33. 
Historically, ILR increased as module prices fell faster than inverter prices, causing 
developers to oversize the DC array capacity relative to the AC inverter capacity to 
enhance revenue and reduce output variability. The introduction of bifacial modules 
may be pushing ILR down slightly; however, ILRs have remained relatively consistent 
since 2017. 

5. Historically, project output has declined with age at an average annual degradation 
rate of 1.6%, but larger projects degrade more slowly. Increased curtailment may 
also contribute to a decline in production.

1 3

Sunnier Less sunny

4

https://emp.lbl.gov/sites/default/files/2025-10/Utility%20Scale%20Solar%202025%20Edition%20Slides.pdf
https://emp.lbl.gov/sites/default/files/2025-10/Utility%20Scale%20Solar%202025%20Edition%20Slides.pdf
https://emp.lbl.gov/sites/default/files/2025-10/Utility%20Scale%20Solar%202025%20Edition%20Slides.pdf
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Five Developments To Know From
Tracking the Sun … 2025 Edition

1. Median module efficiencies have risen over time (e.g., by 0.4% 
per year, on average, for residential systems, from 13.0% in 2003 
to 20.9% in 2024), though residential efficiencies were flat from 
2022 to 2024.

2. Since its historical highs in the early/mid-2010s, residential third-
party-owned system shares had been steadily falling, before 
reversing course in 2023 and then sharply increasing in 2024 to 
43% of residential PV installations.

3. Even while total module-level power electronics (MLPE) shares 
remained flat, micro-inverter shares continued to grow in the 
residential and small nonresidential markets (e.g., from 33% to 
56% of residential systems between 2019 and 2024), displacing 
market share from DC optimizers.

4. Residential attachment rates in CA rose sharply from 14% in 
2023 to 57% in 2024, but attachment rates generally rose more 
slowly elsewhere (from 9% to 25% overall). The median cash 
price of paired residential systems in 2024 was $1.7/Wdc higher 
than for stand-alone systems.

5. Residential systems in 2024 were installed overwhelmingly (92%) 
on single-family detached homes. Among nonresidential systems 
installed in 2024, roughly half (53%) were on commercial 
buildings.

Source: Barbose, Galen, et al., 2025, Tracking the Sun, LBNL. 

Customer Segmentation5

https://emp.lbl.gov/sites/default/files/2025-10/Distributed%20Solar%20%26%20Storage-2025%20Data%20Update.pdf
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Agenda

Global Solar Deployment

U.S. PV Deployment

PV System Pricing

Global Manufacturing

Component Pricing

Market and Policy

U.S. PV Imports

• Most data suggest decreases in CapEx in the first half of 2024, but 
energy pricing across market segments varied because of other factors.

• U.S. PV system pricing, or cost, is estimated and quoted in a variety of 
ways, including: 

– Reported price (backward-looking)

– Reported costs (backward-looking and may not include profit, 
unless incorporating “value”)

– Developer quotes (forward-looking)

– Bottom-up cost benchmarking (forward-looking).

• In 2024, the ranges in average U.S. PV system pricing across methods 
were reported to be:

– $2.6/Wdc–$4.0/Wdc for residential solar

– $1.5/Wdc–$3.2/Wdc for nonresidential solar

– $1.1/Wdc–$1.3/Wdc for utility-scale solar.

• In the first half of 2025, the ranges in average U.S. PV system pricing 
across a smaller set of methods were reported to be:

– $3.2/Wdc–$4.2/Wdc for residential solar

– $2.0/Wdc–$3.6/Wdc for nonresidential solar

– $1.1/Wdc for utility-scale solar.
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Tracking the Sun: National 
Price, 2000–2024

• Over the past two decades, installed prices 
have fallen by $9/W–$11/W across each 
customer segment, equivalent to a 70%–
80% reduction in real (inflation-adjusted) 
terms; however, the largest declines 
occurred through 2014. 

• In 2024, prices remained relatively flat with 
small increases or decreases (+/- $0.1/Wdc), 
depending on market segment.

• In 2024 (and before) there was a large 
difference in reported price between 
residential systems financed through a loan 
($4.7/Wdc) versus those that were cash-
purchased ($3.5/Wdc).

Source: Barbose, Galen, et al., 2025, Tracking the Sun, LBNL. 

4.0/Wdc 3.2/Wdc 2.4/Wdc

https://emp.lbl.gov/sites/default/files/2025-10/Distributed%20Solar%20%26%20Storage-2025%20Data%20Update.pdf
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Note: All costs are reported in 2024 U.S. dollars.
Source: U.S. Department of Energy, Solar Photovoltaic System Cost Benchmarks.

• DOE estimated costs with MMP and without MSP 
market distortions. 
– Without market distortions, such as tax credits, 

tariffs, or unsustainable margins, DOE estimates 
the price would have been 6% less for residential 
PV but 5% more expensive for utility-scale PV.

• DOE also estimated costs for a BABA-compliant rooftop 
PV system.
– DOE estimated PV module prices for these systems 

are 42% to 67% more than for residential and 
utility-scale PV systems, respectively. 

• DOE estimated that residential and utility-scale PV system prices fell 
91% and 93%, respectively. 

• Most of the cost reductions were due to module cost reductions (and 
SBOS reductions for residential PV, which compensated an increase 
in fieldwork costs). 

https://www.energy.gov/eere/solar/solar-photovoltaic-system-cost-benchmarks
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DOE-Estimated PV + ESS System 
Cost Breakdown, Q1 2025

Note: All costs are reported in 2024 U.S. dollars.
Source: Solar Photovoltaic System Cost Benchmarks | Department of Energy.

• DOE estimated that in Q1 2025, a 240-MWh 
energy storage system added $437/kWdc to a 
100-MWdc utility-scale PV system and a 13.5-
kWh energy storage system added 
$689/kWdc to an 8-kWdc residential PV 
system. 
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Reported Price of U.S. Utility-Scale
PV Projects Over Time 

• LBNL reported that installed costs of U.S. utility-scale PV were 
$1.6/Wac ($1.2/Wdc) in 2024.

• Costs for installed utility-scale PV fell by 73% between 2010 and 
2022 but have been flat or slightly increased since then in real 
dollar terms. 

• Capacity-weighted averages (reflecting the average costs of solar 
capacity) increased from $1.59/Wac in 2023 to $1.61/Wac in 2024.

• Larger solar projects (>250 MWac) cost 37% less than 
smaller (5–20 MWac) projects per MW of installed 
capacity in 2024.

• The apparent economies of scale are likely one reason 
why average project sizes have grown by a factor of five 
since 2017.

• Costs per watt for projects larger than 250 MWac, 
averaging $1.38/Wac, were substantially less than the 
cost of projects smaller than 20 MWac, averaging 
$2.19/Wac.

Source: Seel, Joachim, et al., 2025, Utility-Scale Solar, 2025 edition, LBNL.

https://emp.lbl.gov/sites/default/files/2025-10/Utility%20Scale%20Solar%202025%20Edition%20Slides.pdf
https://emp.lbl.gov/sites/default/files/2025-10/Utility%20Scale%20Solar%202025%20Edition%20Slides.pdf
https://emp.lbl.gov/sites/default/files/2025-10/Utility%20Scale%20Solar%202025%20Edition%20Slides.pdf
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Sources: Barbose, Galen, et al., 2025; Seel, Joachim, et al., 2025; SETO Q1 2024 Solar Photovoltaic System Cost Benchmarks, accessed November 2025; 
BNEF, “H2 2025 U.S. PV Market Outlook,” October 2025; Wood Mackenzie, US PV System Cost Model H2 2024, January 2025; EnergySage, Solar 
Marketplace Intel Report H1 2024 – H2 2024.

• DOE and LBNL PV system price ranges generally 
overlap other sources (particularly cash-
purchased systems).

• Across various sources, reported system pricing is 
generally higher than modeled and quoted system 
pricing.

https://emp.lbl.gov/tracking-the-sun
https://emp.lbl.gov/utility-scale-solar
https://www.energy.gov/eere/solar/solar-photovoltaic-system-cost-benchmarks
https://www.woodmac.com/reports/power-markets-us-solar-pv-system-pricing-h1-2024-150294862/
https://www.energysage.com/data/
https://www.energysage.com/data/
https://www.energysage.com/data/
https://www.energysage.com/data/
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U.S. Utility-Scale 
Photovoltaic PPA Pricing

• PPAs for projects in the sample that commenced 
operations in 2024 had an average levelized price 
of $29/MWh. This is a 14% increase from 2023, 
driven by the sample shifting toward higher-priced 
regions. 

– NYISO saw the highest average price in 2024 
($59/MWh), while the non-ISO West had the 
lowest ($24/MWh). 

Source: Seel, Joachim, et al., 2025, Utility-Scale Solar, 2025 edition, LBNL.

• LBNL reported that average PPA prices in the 
Lower 48 fell by ~87% (or ~19%/year) from 
2009 to 2019 and have been flat or rising in the 
2020s.

• In 2023 and 2024, the Lower 48 average was 
heavily weighted toward NYISO—specifically 
NYSERDA REC strike prices—due to the sample 
composition.

https://emp.lbl.gov/sites/default/files/2025-10/Utility%20Scale%20Solar%202025%20Edition%20Slides.pdf
https://emp.lbl.gov/sites/default/files/2025-10/Utility%20Scale%20Solar%202025%20Edition%20Slides.pdf
https://emp.lbl.gov/sites/default/files/2025-10/Utility%20Scale%20Solar%202025%20Edition%20Slides.pdf
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U.S. Solar PPA Pricing 
(LevelTen)

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 [NYISO]; ISO New 
England), LevelTen also tracks pricing in Alberta, Canada (Alberta Electric System Operator). Source: LevelTen, Q3 2025 PPA Price Index Executive 
Summary North America, August 2025.   

• LevelTen reports that, in Q3 2025, U.S. utility-
scale photovoltaic PPA prices increased for 
the fourth quarter in a row, up 6%, y/y.

• LevelTen reports that PPA price increases can 
be attributed to tariffs, including:

– Section 232 tariffs of 50% on aluminum, 
steel, and copper, affecting the pricing of 
transformers and wiring

– Country-specific tariffs

– Recent AD/CVD investigation for PV cell 
and module products from Laos, India, 
and Indonesia

– Recent Section 232 investigation on 
polysilicon and its derivatives.
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Costs of PV+Battery Projects, 
PPA Prices

• LBNL reported that costs of PV+battery projects 
remained stable at $2.5/Wac-PV in 2024.

• Among projects with component-level cost data, the 
battery contributed $1.0/Wac-PV to total system cost.

• PPA prices for PV+battery have increased 
significantly from 2019/2020 lows; Hawaii 
prices converging with other states over 
time.

Source: Seel, Joachim, et al., 2025, Utility-Scale Solar, 2025 edition, LBNL.

https://emp.lbl.gov/sites/default/files/2025-10/Utility%20Scale%20Solar%202025%20Edition%20Slides.pdf
https://emp.lbl.gov/sites/default/files/2025-10/Utility%20Scale%20Solar%202025%20Edition%20Slides.pdf
https://emp.lbl.gov/sites/default/files/2025-10/Utility%20Scale%20Solar%202025%20Edition%20Slides.pdf
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• LBNL reported that PV’s wholesale energy + capacity value 
declined by 35% to $32/MWh in 2024 and was less than 
generation costs for recent projects.

• Driven by declining natural gas prices, fewer summer heat 
waves, and increasing solar penetration, PV’s average 
market value decreased from $48/MWh in 2023 to 
$32/MWh in 2024. 

– CAISO had the lowest stand-alone solar value at 
$18/MWh, in part due to low-capacity values caused 
by the 30% solar penetration; conversely, SPP 
($60/MWh) and many southeastern balancing 
authorities with lower solar penetration had high-
capacity values, supporting greater total values.

– ERCOT does not have a capacity market, relying on 
energy pricing to encourage capacity builds.

Source: Seel, Joachim, et al., 2025, Utility-Scale Solar, 2025 edition, LBNL.

PV’s Wholesale Energy + 
Capacity 

https://emp.lbl.gov/sites/default/files/2025-10/Utility%20Scale%20Solar%202025%20Edition%20Slides.pdf
https://emp.lbl.gov/sites/default/files/2025-10/Utility%20Scale%20Solar%202025%20Edition%20Slides.pdf
https://emp.lbl.gov/sites/default/files/2025-10/Utility%20Scale%20Solar%202025%20Edition%20Slides.pdf
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Distributed PV System Pricing 
From Select States

2025 MWdc, year to date: Arizona (83), California (470), Massachusetts (4), New York (712).
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.
Sources: Arizona Goes Solar, Utility Programs, October 2025; California Distributed Generation Statistics, Distributed Generation Interconnection Program Data, 
Interconnected Project Sites Data Set, August 2025; Mass.gov, Massachusetts Lists of Qualified Generation Units, May 2025; 
Data.NY.gov, Solar Electric Programs Reported by NYSERDA, September 2025.

Click here to interactively view 
these data on Tableau Public.

• From H2 2024 to H2 2025 (partial), the median real 
reported distributed PV system price (no storage) across 
AZ, CA, MA, and NY fell for smaller systems and 
generally rose for larger systems—see table.

• Across size ranges, real prices declined 30%–44% over 
the past 10 years and 7%–16% over the past 5 years.

• New York drove the large recent price increase for 
systems of 5+ MWdc.

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
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Distributed PV System Pricing, 
Select States, 2025 Year to Date

• 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 kWdc, median price changes 
varied between H2 2024 and H2 2025 (partial):

– –1% in Arizona, –12% in California, and +2% in 
New York.

– Massachusetts data were unavailable in H2 
2025.

Click here to interactively view 
these data on Tableau Public.

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

2025 MWdc, year to date: Arizona (83), California (470), Massachusetts (4), New York (712). Note: System prices above $10/W and below $0.75/W were removed from the dataset. 
Sources: Arizona Goes Solar, Utility Programs, October 2025; California Distributed Generation Statistics, Distributed Generation 
Interconnection Program Data, Interconnected Project Sites Data Set, August 2025; Mass.gov, Massachusetts Lists of Qualified Generation Units, 
May 2025; Data.NY.gov, Solar Electric Programs Reported by NYSERDA, September 2025.

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
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Residential PV-Plus-Storage 
Pricing in California

The data are filtered to residential rooftop PV systems between 3 kWdc and 30 kWdc with a cost between $0.75/kWdc and $20/kWdc (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, August 2025; McDevitt, Casey, Tesla Dominated the Home Battery Market—Will Its Reign Last?, 
EnergySage, May 2025; Tesla, Powerwall, September 2025; Wood Mackenzie, US Distributed Solar-Plus Storage 2025 Outlook, April 2025; 
Wood Mackenzie, US distributed solar-plus-storage leaderboard, September 2025.

• In 2025 (through August), residential PV-plus-storage 
systems in California had a median system price of 
$2,567/kWh of battery, $3,374/kWac of battery, and 
$4,625/kWdc of PV.

– The cost per kWac of battery fell 40% between 2024 
and 2025, while the cost per kWh of battery fell 16% 
and per kWdc of PV fell 11%.

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

– 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 kWac vs. 5 kWac).

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

– 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.

Click here to 
interactively 
view these data 
on Tableau 
Public.

https://www.californiadgstats.ca.gov/downloads/
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://www.woodmac.com/reports/power-markets-us-distributed-solar-plus-storage-2025-outlook-150365959/
https://www.woodmac.com/reports/power-markets-us-distributed-solar-plus-storage-2025-outlook-150365959/
https://www.woodmac.com/reports/power-markets-us-distributed-solar-plus-storage-2025-outlook-150365959/
https://public.tableau.com/views/ResidentialPV-Plus-StoragePricinginCalifornia/Dashboard5
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• The United States manufactured approximately 15.7 

GWdc of PV panels in the first half of 2025, up 126%, y/y, 

and 440% over the past two years.

• In Q3 and early Q4 2025, domestic manufacturing 

capacity grew most notably in the module and wafer 

segments, with >1 GW of silicon wafer capacity coming 

online for the first time.
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U.S. PV Manufacturing

• Wood Mackenzie reported that 
the United States manufactured 
approximately 15.7 GWdc of PV 
panels in first half of 2025, up 
126%, y/y, and 440% over the 
past two years.

– Thin-film module production has 
been relatively flat since Q4 2024, 
while c-Si module production has 
generally grown, q/q.

Source: Wood Mackenzie/SEIA, U.S. Solar Market Insight: Q3 2025, September 2025.
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Domestic Manufacturing 
Changes

Sources: U.S. Census Bureau, USA Trade Online, and internal U.S. Department of Energy (DOE) 
tracking of public announcements as of Nov. 14, 2025.

In Q3 and early Q4 2024, domestic manufacturing capacity grew most 

notably in the module and wafer segments, with >1 GW of silicon wafer 

capacity coming online for the first time.

Some notable recent openings, consolidations, and 

announcements include:

• First Solar’s 3.5-GW facility in Louisiana became operational at 

the end of August.

– As of November 2025, First Solar’s total of sold tax credits 

was $2B.

– First Solar also announced plans for a new 3.7-GW U.S. 

facility to open in 2026. Unlike its other facilities, which 

contain full production lines, it will be for the “finishing of 

Series 6 modules started at international factories.” 

• Toyo Solar began production in September at a 1-GW facility 

making TOPCon modules in TX, likely from cells made in Ethiopia.

• Corning’s wafer facility came online at the end of October, with 

the goal to hit 1 million wafers per day by the end of 2025. 

• PV Hardware opened a second tracker manufacturing facility in 

TX.

• FTC Solar fully acquired Alpha Steel, which manufactures torque 

tubes and other tracker parts, from their Thai joint venture 

partner, Taihua New Energy.

• Waaree and Babacomari acquired Meyer Burger’s U.S. module 

and cell manufacturing assets, respectively.

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

Click here to 
interactively view a 
historical map of 
manufacturing 
announcements.

https://usatrade.census.gov/
https://www.pv-tech.org/first-solar-45x-tax-credit-deals-reach-2billion/
https://www.pv-tech.org/first-solar-45x-tax-credit-deals-reach-2billion/
https://www.pv-tech.org/first-solar-to-open-new-3-7gw-us-manufacturing-plant-in-2026/
https://www.pv-tech.org/first-solar-to-open-new-3-7gw-us-manufacturing-plant-in-2026/
https://investors.toyo-solar.com/news/news-details/2025/TOYO-Co--Ltd-Announces-First-Half-2025-Financial-Results/default.aspx
https://www.energy.gov/eere/solar/solar-manufacturing-map
https://public.tableau.com/views/Announcementsmap/Dashboard1?:language=en-US&publish=yes&:sid=&:display_count=n&:origin=viz_share_link
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Total Costs:
U.S. PV Market in 2024

29%

13%

17%

• NLR estimates that 13.7% of the equipment 
used in 2024 U.S. PV installations was 
domestically sourced. 

– This represents a decrease in market 
share from 16.6% of domestic content 
estimated for 2023 installations and 
24.4% for 2021 installations. 

• However, the amount of domestically sourced 
products and components has been increasing 
over time. NLR estimates that 8 GWdc of systems 
could have met the domestic content bonus 
credit criteria in 2024, more than double the 
capacity of systems estimated to be eligible in 
2023.

– In 2024, the total U.S. solar installation 
market grew faster than the growth in 
domestically available products and 
components.

Source: NLR analysis.
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• Global polysilicon, wafer, and cell pricing increased 30%–45% 
between June and September, attributed to Chinese government 
intervention; global module prices were relatively stable at 
0.09/Wdc.

• The U.S. solar supply chain, however, is only indirectly impacted 
by Chinese market conditions, due to tariffs and other trade 
restrictions; module prices in the United States remained around 
$0.27/Wdc in Q3 2025.
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• Global polysilicon, wafer, and cell pricing increased 30%–45% between 
June and September, despite China’s August 2025 PV monthly installations 
hitting its lowest level since 2022—down 33%, m/m, and 55%, y/y, and 
polysilicon inventories growing above 500,000 MT.  

• The increase in pricing was attributed to government polysilicon “price 
guidance” from early July and market sentiment that the government’s 
pledges to help consolidate capacity and have stricter production controls 
will move forward.

– Organized by the government, leading polysilicon firms intend 
to establish a $7B fund to purchase and shut down 1/3 of 
Chinese polysilicon capacity. Still under discussion is who will 
be acquired, which has been complicated by the increase in 
pricing.

– The increase in polysilicon pricing has led to increased wafer 
and cell costs, though order sizes are reportedly smaller.

– Module pricing stayed relatively flat as Chinese PV module 
exports surged in August 2025 to compensate for low 
domestic demand.

• Wood Mackenzie estimated that prices will rise 9% in Q4 2025 because of 
planned consolidation of China’s polysilicon industry; production cuts 
across the supply chain; and the cancellation of China’s 13% VAT export 
rebate in October 2025. 

• However, even with further price increases in that estimated range, global 
pricing would still be far below pricing pre-2024.

https://www.pv-magazine.com/2025/09/26/chinese-pv-industry-brief-new-pv-additions-for-august-total-only-7-3-gw/
https://www.pv-magazine.com/2025/09/19/china-polysilicon-prices-climb-50-7-from-july-low-despite-growing-inventories/
https://www.pv-tech.org/chinese-polysilicon-producers-to-shut-down-one-third-of-production-capacity-reports-say/#:~:text=As%20far%20back%20as%20October,%E2%80%9Clower%2Dquality%E2%80%9D%20production.
https://www.pv-tech.org/chinese-polysilicon-producers-to-shut-down-one-third-of-production-capacity-reports-say/#:~:text=As%20far%20back%20as%20October,%E2%80%9Clower%2Dquality%E2%80%9D%20production.
https://subscriber.politicopro.com/article/eenews/2025/09/29/chinas-solar-panel-installations-fall-to-near-3-year-low-00582742
https://pv-magazine-usa.com/2025/10/09/solar-module-prices-to-rise-9-in-q4-says-wood-mackenzie/
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U.S. Distributed Module 
Prices by Origin 

Sources: Anza, U.S. Distributed Generation Q3 2025 Solar Module Pricing Insights Report, October 2025; BNEF, Solar Supply Chain Data, November 2025.
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• The U.S. solar supply chain, however, is only indirectly 
impacted by Chinese market conditions, due to tariffs and 
other trade restrictions. PVTech reported increases as well 
in U.S. module pricing in Q3 2025 due to developers of 
projects greater than 1.5 MW seeking to purchase 
equipment to meet the Sept. 2, 2025, safe harbor deadline 
to “start construction” for purposes of ITC qualifications 
(after which point there are more stringent requirements).

– PVTech also reported some portion of the price 
increase was due to procurement strategies to 
manage future FEOC requirements.

– PV modules with domestically produced cells 
continue to trade at a significant premium over 
imported and domestically produced modules 
made from imported cells.

• Conversely, the U.S. solar supply chain received a 
temporary reprieve in increased costs when an appeal was 
filed on the August 2025 decision by the U.S. Court of 
International Trade that ruled that the suspension of the 
AD/CVD solar imports between June 2022 and June 2024 
was unlawful and retrospective duties were owed. The 
appeal was to be heard Nov. 17, 2025.

https://www.anzarenewables.com/solar-module-pricing-insights/
https://www.pv-tech.org/us-solar-module-prices-up-following-safe-harbour-deadline-rush/
https://www.pv-tech.org/us-solar-module-prices-up-following-safe-harbour-deadline-rush/
https://www.pv-tech.org/pause-on-billions-of-dollars-of-retroactive-us-solar-duties-granted-pending-appeal/
https://www.pv-tech.org/pause-on-billions-of-dollars-of-retroactive-us-solar-duties-granted-pending-appeal/
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Calculated c-Si Module Price by Country*
Malaysia
Vietnam
Thailand
Cambodia
South Korea
Indonesia
Laos
India
Total

Calculated U.S. Module and 
Cell Import Pricing

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 Q3 2025, prices remained relatively 

constant. Current prices remain at all-time domestic lows, 

when adjusted for inflation.

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

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

in Q3 2025, the average price of a U.S. module held steady at $0.20/Wdc, 

while cell prices also remained essentially flat at $0.10/Wdc.

– The imposition of reciprocal tariffs in April 2025 rendered it impossible 

to measure the “effective” 201 tariff rate because all imports paid 

tariffs; thus, starting in Q2 2025, the flat 14% tariff rate is shown.

c-Si module tariff 
data unavailable for 
Q1 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
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U.S. PV Imports

• Regulators in Nevada, Virginia, and West Virginia reached 

decisions on net metering successor tariff proposals.

• As of October 2025, at least 10 states have implemented 

policies in direct response to declining federal support.

• At the end of 2024, more than 280,000 U.S. employees 

spent most of their time on solar project- or 

manufacturing-related work, flat, y/y. An additional 

90,000 workers spent less than half their time on solar-

related work. Another 79,000 jobs were in BESS in 2024, 

a growth of 4%, y/y.
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State Policy Updates: 
Five Things To Know

1. DG compensation policy changes—Regulators in Nevada, Virginia, 
and West Virginia reached decisions on net metering successor tariff 
proposals.

2. Distributed solar valuation changes—In Massachusetts, Energy and 
Environmental Economics’ new roadmap outlines a framework to 
fairly compensate DERs for location-based grid services. In Hawaii, 
there was newly enacted legislation regarding solar-plus-storage 
compensation.

3. Interconnection rule changes—Colorado regulators approved cost-
sharing rules for front-of-the-meter projects up to 5 MW. 

4. Community solar policy changes—The Puerto Rico Energy Bureau 
initiated a rulemaking for a 25-MW community solar pilot. In Alaska, 
the Regulatory Commission advanced its Community Energy Program 
with new draft rules filed on Sept. 26, 2025.

5. Financial incentives changes—The California governor signed 
legislation extending the state’s solar property tax exclusion and 
clarifying the associated filing requirements.

States that took DG compensation policy actions in Q3 2025

Source: NC Clean Energy Technology Center, 50 States of Solar: Q3 2025 Quarterly Report, October 2025.

https://nccleantech.ncsu.edu/wp-content/uploads/2025/10/Q3-25_SolarExecSummary_Final-1.pdf
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State Responses to Compressed PV Tax Credit Timelines

Sources: Canary Media, Colorado, Sept. 4, 2025, Colorado Goes Big on Clean Energy Before Tax Credits Vanish, 9/4/25, Maine Moves To Fast-Track Clean Energy Before Federal Tax Credits Expire, 
7/24/25, Massachusetts Solar Incentives Bolster Industry Facing Federal Cuts, 6/26/25, Connecticut and Maine Team Up To Fast-Track Renewables, 10/29/25; NCCETC, 50 States of Solar, Q3 2025; 
OPB, Oregon To Accelerate Siting Of Renewable Energy Projects To Beat Trump’s Incentive Deadline, 10/6/25; PV Tech, Governor Newsom Signs Executive Order To Accelerate Projects at Risk of 
Losing IRA Support, 9/4/25; Solar Power World, Arizona Steps up as Next State To Prioritize Renewable Energy Development In Face of Federal Pullback, 9/19/25, Illinois Doubles Capacity of Solar 
Incentive Program Ahead of Federal ITC Phase-Out, 10/17/25; Stateline, States Fast-Track Wind, Solar Permits and Contracts To Beat Trump’s Deadline, 8/27/25; U.S. Census, National Population 
Totals: 2020-2024, 5/28/25; Wood Mackenzie, U.S. Solar Market Insight Q3, 9/25.
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Cumulative U.S. PV, 2024 (237 GWdc)

MA—Enhanced the 
SMART generation-
based PV incentive 
program. 

AZ, CA, CO, OR—Directed 
agencies to expedite 
processes related to 
renewable energy projects.

CT, ME—Accelerated renewables procurement separately and started 
exploring bilateral collaboration to speed procurement further.

Accelerated elimination of PV tax credits under H.R. 1 (July 2025) has spurred dialog about 
expanded state actions on PV. As of October 2025, at least 10 states have implemented policies 
in direct response to declining federal support.

IL—Doubled incentive-
eligible capacity from 
community, commercial, and 
small-scale solar and 
accelerated new utility-scale 
procurements.

NJ—Relaxed community 
solar interconnection 
deadlines to help 
projects finish if they do 
not receive federal 
incentives. 

NY—Proposed prioritizing  
interconnection approval for 
renewable projects that can 
meet federal tax deadlines. 

https://www.canarymedia.com/articles/clean-energy/colorado-speed-wind-solar-tax-credits
https://www.canarymedia.com/articles/clean-energy/colorado-speed-wind-solar-tax-credits
https://www.canarymedia.com/articles/clean-energy/maine-fast-track-tax-credits
https://www.canarymedia.com/articles/clean-energy/maine-fast-track-tax-credits
https://www.canarymedia.com/articles/clean-energy/maine-fast-track-tax-credits
https://www.canarymedia.com/articles/solar/massachusetts-solar-incentives-bolster-industry-facing-federal-cuts
https://www.canarymedia.com/articles/clean-energy/connecticut-maine-fast-track-wind-solar
https://www.canarymedia.com/articles/clean-energy/connecticut-maine-fast-track-wind-solar
https://www.canarymedia.com/articles/clean-energy/connecticut-maine-fast-track-wind-solar
https://www.opb.org/article/2025/10/06/oregon-renewable-energy-projects-accelerate-trump-deadline
https://www.pv-tech.org/governor-newsom-signs-executive-order-accelerate-projects-at-risk-losing-ira-support/
https://www.pv-tech.org/governor-newsom-signs-executive-order-accelerate-projects-at-risk-losing-ira-support/
https://www.solarpowerworldonline.com/2025/09/arizona-steps-up-as-next-state-to-prioritize-renewable-energy-development-in-face-of-federal-pullback
https://www.solarpowerworldonline.com/2025/10/illinois-doubles-capacity-of-solar-incentive-program-ahead-of-federal-itc-phase-out/
https://www.solarpowerworldonline.com/2025/10/illinois-doubles-capacity-of-solar-incentive-program-ahead-of-federal-itc-phase-out/
https://www.solarpowerworldonline.com/2025/10/illinois-doubles-capacity-of-solar-incentive-program-ahead-of-federal-itc-phase-out/
https://www.solarpowerworldonline.com/2025/10/illinois-doubles-capacity-of-solar-incentive-program-ahead-of-federal-itc-phase-out/
https://stateline.org/2025/08/27/states-fast-track-wind-solar-permits-and-contracts-to-beat-trumps-deadline/
https://stateline.org/2025/08/27/states-fast-track-wind-solar-permits-and-contracts-to-beat-trumps-deadline/
https://stateline.org/2025/08/27/states-fast-track-wind-solar-permits-and-contracts-to-beat-trumps-deadline/
https://www.census.gov/data/tables/time-series/demo/popest/2020s-national-total.html
https://www.census.gov/data/tables/time-series/demo/popest/2020s-national-total.html


U.S. Solar Workforce 
(USEER)

Source: DOE, U.S. Energy & Employment Jobs Report, August 2025.

• At the end of 2024, more than 370,000 U.S. employees spent 
some of their time on solar, mostly in the construction sector.
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This is a growth of 2% (6,001 jobs) over 2023 and 7% growth over 
2019 prepandemic levels. 

– Job sectors increased by 1% to 5%, with the largest reported 
growth coming from wholesale trade.

– Despite significant manufacturing capacity growth reported 
in certain solar sectors (e.g., SEIA reported U.S. module 
assembly grew from 16 GW in Q4 2023 to 42 GW in Q4 
2024), there was not significant jobs growth reported for 
solar manufacturing, increasing slightly to 46,500 jobs.

– The percentage of unionized labor reported within the solar 
sector in 2024 was 12%, compared to 14% reported in 2023. 
This trend is despite the prevailing wage requirements for 
the full value of the tax credits.

– 31% of jobs were in California, followed distantly by Texas 
(4.9%), Florida (4.6%), and Massachusetts (4.5%).

Another 79,000 jobs were in BESS in 2024, a growth of 4%, y/y.

– 52% of the BESS jobs were reported in construction, 
followed by 18% in manufacturing.

https://www.energy.gov/policy/us-energy-employment-jobs-report-useer
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U.S. Solar Workforce (IREC)

Source: IREC, The National Solar Jobs Census 2024, November 2025.

• At the end of 2024, more than 280,000 U.S. employees spent most of their 
time on solar project- or manufacturing-related work, flat, y/y. An additional 
90,000 workers spent less than half their time on solar-related work.

• Despite an increase in U.S. manufacturing facilities, IREC reports that U.S. 
manufacturing jobs remained steady as most of those plants were not online at 
the end of 2024. 

0 20 40 60 80 100

Residential

Commercial
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U.S. Solar Installations Jobs (thousands)

U.S. Solar Installation Jobs by Market 
Segment,  2021 and 2024

2021

2024

• From 2021 to 2024, the number of utility-scale solar jobs 
increased 110%, while the number of residential and 
commercial solar jobs shrank 5% and 20%, respectively.

– The growth in jobs in the utility-scale solar space 
mirrors the 144% growth in annual capacity; however, 
residential and other distributed PV installations also 
grew 12% and 46%, respectively, despite employing 
fewer people.

• SEIA reported to IREC that residential labor 
efficiency increased 40% from 2020 to 2024.

• Most solar firms reported that it was difficult to find 
qualified workers, although it has been easier than in 
years past.

https://irecusa.org/census-solar-job-trends/
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Plug-In Solar:
Basics

Plug-in solar refers to small, portable PV systems that have 
lower up-front costs and easier installation than traditional 
PV systems. 
• Home systems are generally smaller than 2 kWdc.
• Larger canopy systems also have been developed.
• Plug-in solar systems:

– Typically consist of a few PV modules, a 
microinverter, cables, mounting hardware, and a 
connection to standard electrical outlets.

– Ideally require no detailed permitting process.
– Offset on-site electricity use.
– Do not allow consumer-installed systems to export 

to the grid in most countries.

Photo from Bright Saver, published with permission

Photo from GismoPower, published with permission

Photo from Yuma Solar on Unsplash
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Plug-In Solar:
U.S. Market

8 kWdc, mature market
$23,600 ($2.95/Wdc)

1.2–1.6 kWdc, nascent market
$2,470 ($1.76/Wdc)

Illustration of U.S. rooftop PV system vs. plug-in system price*

The U.S. plug-in solar market has been small to date.
• Until early 2025, no U.S. state had formally 

sanctioned plug-in solar systems (see next slide).
• According to Bright Saver—a nonprofit dedicated to 

promoting plug-in solar—EcoFlow and Craftstrom 
are leading U.S. suppliers today.

• Bright Saver expects “one to two dozen” new 
entrants selling plug-in products in 2026.

Plug-in products have been installed under local 
utilities and authorities. For example:
• Craftstrom has sold about 2,000 systems since 

2021, mostly in California, Texas, and Florida—
simply telling customers to notify their utility 
before installation.

• Bay Area cities allowed installation of 50 systems 
for a Bright Saver pilot project.

Plug-in solar faces non-economic barriers to U.S. 
market adoption.
• A 2025 article led by Lawrence Berkeley National 

Laboratory details technical, regulatory, utility, and 
interconnection barriers to plug-in solar adoption.

*Besides up-front price, PV economic drivers include system orientation, O&M costs, inverter efficiency and loading ratio, system losses, financing costs, and electricity export revenue—all of which could vary 
significantly between traditional and plug-in PV systems. EBOS/SBOS = electrical/structural balance of system; “Other” includes sales tax, profit, overhead, and logistics. 
Sources: AP, Solar Panels That Fit on Your Balcony or Deck, August 15, 2025; Bright Saver, Communication with Kevin Chou and Mark McCarthy, November 12, 2025; Craftstrom, Solar Kits (1200 Watt Plug & Play Solar), 

Accessed November 25; DOE, PV Cost Benchmarks, Q1 2025; EcoFlow, Store (STREAM Microinverter + 4 x 400W Rigid Solar Panels), accessed November 2025; Gerber et 
al., Barriers to Balcony Solar and Plug-In Distributed Energy Resources in the United States, 2025; PV Magazine, Balcony Solar Comes to California, April 25, 2025.

https://www.mdpi.com/1996-1073/18/8/2132
https://www.usnews.com/news/best-states/new-york/articles/2025-08-15/solar-panels-that-fit-on-your-balcony-or-deck-are-gaining-traction-in-the-us
https://apnews.com/article/balcony-plug-solar-climate-energy-renewable-trump-c162abf520da0fa155dc971270b8684a
https://apnews.com/article/balcony-plug-solar-climate-energy-renewable-trump
https://craftstrom.com/shop/
https://us.ecoflow.com/products/stream-microinverter?variant=54376092008521
https://www.mdpi.com/1996-1073/18/8/2132
https://www.mdpi.com/1996-1073/18/8/2132
https://www.mdpi.com/1996-1073/18/8/2132
https://pv-magazine-usa.com/2025/04/25/balcony-solar-comes-to-california/
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Plug-In Solar:
U.S. Policy

Sources: AP, Solar Panels That Fit on Your Balcony or Deck, August 15, 2025; Bright Saver, Communication with Kevin Chou and Mark McCarthy, November 12, 2025; Canary, Plug-In Solar Bills Are in the 
Works in New Hampshire and Vermont, September 23, 2025; MyChesCo, Bipartisan Bill Aims To Expand Access to Plug-In Solar Energy in Pennsylvania, October 29, 2025; PV Magazine, Balcony Solar Gains 
Unanimous Bipartisan Support in Utah, March 5, 2025; Sierra, Plug-In Solar Power Could Be Coming to a Balcony Near You, November 7, 2025; Utah State Legislature, 
H.B. 340 Solar Power Amendments, accessed November 2025.

Utah has the only state plug-in solar law.
• Passed unanimously, signed March 2025.
• Systems up to 1.2 kWac can connect to 120-V 

outlets without interconnection applications 
or utility fees (no compensation for export).

• Products must meet National Electrical Code 
and Underwriters Laboratories standards.

– It is currently unclear whether existing 
products meet both standards.

– Work is ongoing to develop compliance 
pathways.

Plug-in laws are proposed in other states.
• Four other states have announced or 

introduced plug-in solar legislation.
• According to Bright Saver, additional states 

are likely to introduce legislation in 2026.
• Legislators have promoted benefits including 

energy independence, low-cost solar access 
for constituents without suitable rooftops, 
and lower electricity bills.

Progress of State Plug-In Solar Laws

https://www.usnews.com/news/best-states/new-york/articles/2025-08-15/solar-panels-that-fit-on-your-balcony-or-deck-are-gaining-traction-in-the-us
https://apnews.com/article/balcony-plug-solar-climate-energy-renewable-trump-c162abf520da0fa155dc971270b8684a
https://apnews.com/article/balcony-plug-solar-climate-energy-renewable-trump
https://www.canarymedia.com/articles/solar/vermont-new-hampshire-plug-in-balcony-legislation
https://www.canarymedia.com/articles/solar/vermont-new-hampshire-plug-in-balcony-legislation
https://www.canarymedia.com/articles/solar/vermont-new-hampshire-plug-in-balcony-legislation
https://www.canarymedia.com/articles/solar/vermont-new-hampshire-plug-in-balcony-legislation
https://www.mychesco.com/a/news/government/bipartisan-bill-aims-to-expand-access-to-plug-in-solar-energy-in-pennsylvania/
https://www.mychesco.com/a/news/government/bipartisan-bill-aims-to-expand-access-to-plug-in-solar-energy-in-pennsylvania/
https://www.mychesco.com/a/news/government/bipartisan-bill-aims-to-expand-access-to-plug-in-solar-energy-in-pennsylvania/
https://pv-magazine-usa.com/2025/03/05/balcony-solar-gains-unanimous-bipartisan-support-in-utah/
https://pv-magazine-usa.com/2025/03/05/balcony-solar-gains-unanimous-bipartisan-support-in-utah/
https://www.sierraclub.org/sierra/plug-solar-power-could-be-coming-balcony-near-you
https://www.sierraclub.org/sierra/plug-solar-power-could-be-coming-balcony-near-you
https://www.sierraclub.org/sierra/plug-solar-power-could-be-coming-balcony-near-you
https://le.utah.gov/~2025/bills/static/HB0340.html
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Most Global Plug-In Solar 
Deployment Has Occurred in 

Germany

Germany’s plug-in solar installations began at least as far 
back as 2010, and it remains where most plug-in solar 
installations occur.
• At the end of 2024, >780,000 plug-in solar systems 

were registered in Germany, totaling ~700 MWdc.
• One estimate suggests the actual number of German 

plug-in systems is 1.5–4 million.
• Deployment of small (<5 kWh) batteries suited for 

integration with plug-in PV is also rising.

Germany’s market and policy support plug-in solar.
• More than half of Germans live in rented buildings with 

limited or no ability to use roof space for PV.
• Plug-in solar products are increasingly available in 

brick-and-mortar and online retail stores.
• PV modules cost less in Europe vs. the U.S.: a one-

module kit in Germany starts around €200 ($230).
• Federal, state, and municipal incentives have supported 

plug-in solar deployment.
• Unlike almost all other European countries, Germany 

allows plug-in solar to export to the grid.
• Regulations and technical standards are being refined 

to ensure transparency and safe operation.

Plug-in solar deployment is increasing elsewhere in 
Europe.
• This includes Austria, France, Italy, Lithuania, the 

Netherlands, Poland, and Spain.

Source: SolarPower Europe, Plug-In Solar PV, March 2025.

Registered Plug-In PV & Small Battery Installations in Germany
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https://api.solarpowereurope.org/uploads/Solar_Power_Europe_Plug_in_Solar_PV_Briefing_Paper_20250312_V02_6dbb591d88.pdf?updated_at=2025-03-13T08:55:01.182Z
https://api.solarpowereurope.org/uploads/Solar_Power_Europe_Plug_in_Solar_PV_Briefing_Paper_20250312_V02_6dbb591d88.pdf?updated_at=2025-03-13T08:55:01.182Z
https://api.solarpowereurope.org/uploads/Solar_Power_Europe_Plug_in_Solar_PV_Briefing_Paper_20250312_V02_6dbb591d88.pdf?updated_at=2025-03-13T08:55:01.182Z
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SREC and REC Pricing

Source: SRECTrade, accessed November 2025.

• Solar renewable energy certificate (SREC) pricing was relatively stable in Q3/Q4 2025.

• Class I 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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U.S. PV Imports

• According to U.S. Census data, Q3 2025 module imports fell 

38%, q/q, returning to the range of the prior two quarters at 

6.8 GWdc, with a total of 24.4 GWdc in Q1-Q3 2025.

• The United States also imported 3.5 GWdc of PV cells in Q3 

2025, for a total of 16.9 GWdc in Q1-Q3 2025, a sharp drop 

from the 8.9 GWdc seen in Q2.
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U.S. Module Imports Q1-Q3 
2025 by Region According to U.S. Census data, Q3 2025 module imports fell 

38%, q/q, returning to the range of the prior two quarters at 6.8 
GWdc, with a total of 24.4 GWdc in Q1-Q3 2025.

• This growth is almost entirely attributable to imports from 
Laos (17% of Q3 2025) and Indonesia (48% of Q3 2025), 
which made up 50% of module imports in Q1-Q3 in 2025. 

• 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. In Q3 2025, imports from Thailand also dropped 
substantially.

– 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.

– At the beginning of October, the retroactive collection of 
AD/CVD on modules/cells imported during the bridge 
was paused pending appeal by SEIA and others.

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: 8541460025(2018–2021)/8541420010(2022–); second quantity (watts) from U.S. Census Bureau USA Trade Online tool and 
corrections page as of December 15, 2025. Ben Willis, Billions of Dollars' of Retroactive Solar Duties Paused Pending Appeal, PV Tech, October 9, 2025.

https://usatrade.census.gov/index.php?do=login
https://www.census.gov/foreign-trade/statistics/corrections/index.html
https://www.pv-tech.org/pause-on-billions-of-dollars-of-retroactive-us-solar-duties-granted-pending-appeal/
https://www.pv-tech.org/pause-on-billions-of-dollars-of-retroactive-us-solar-duties-granted-pending-appeal/
https://www.pv-tech.org/pause-on-billions-of-dollars-of-retroactive-us-solar-duties-granted-pending-appeal/
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Crystalline Si PV Cell Import Data 
Q3 2025

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 August 5, 2025; CBP, Commodity Status Reports, February 2019–August 2025; Ben Santarris, Qcells Confirms CBP Has Detained Solar Cell Imports From 
South Korea, pv magazine, August 6, 2025; Ben Santarris, Qcells’ Customs-Detained Cells Released to Its Georgia Factories, pv magazine, 
September 24, 2025; Jeff Amy, Korean Solar Firm Qcells Cuts Pay for 1,000 Georgia Workers as Officials Detain Imports, AP News, November 9, 2025.
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According to U.S. Census data, the United States 
imported 3.5 GWdc of PV cells in Q3 2025, for a total of 
16.9 GWdc in Q1-Q3 2025, a sharp drop from the 8.9 
GWdc seen in Q2.

• This is likely the result of Qcells’ solar cells being 
detained for UFLPA (Uyghur Forced Labor Prevention 
Act) enforcement in August. The shipments were 
reported released at the end of September.

– Qcells has cell production facilities in both 
Malaysia and South Korea, as well as its 
manufacturing facilities in Dalton, Georgia. 

– As a result of the detention, Qcells had to 
furlough 1,000 workers (1/3 of its workforce) in 
November.

• Shipments from Laos and Indonesia finally slowed 
their rapid growth, with Indonesian imports holding 
steady and Laotian imports dropping by half, q/q. 

https://usatrade.census.gov/index.php?do=login
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
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://pv-magazine-usa.com/2025/09/24/qcells-customs-detained-cells-released-to-its-georgia-factories/
https://pv-magazine-usa.com/2025/09/24/qcells-customs-detained-cells-released-to-its-georgia-factories/
https://pv-magazine-usa.com/2025/09/24/qcells-customs-detained-cells-released-to-its-georgia-factories/
https://apnews.com/article/georgia-solar-plant-qcells-furloughs-china-labor-f49d0579e0584d689f1feec36ff16ad1
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Interested in checking out more of 
our data in Tableau? Click here.

https://public.tableau.com/app/profile/jarett.zuboy/vizzes


Thank You

NLR/PR-7A40-96969
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List of Acronyms and Abbreviations
a-Si: amorphous silicon 

ac: alternating current

AD/CVD: antidumping and countervailing duties

BABA: Build America, Buy America Act 

BESS: battery energy storage system

BNEF: BloombergNEF

C&I: commercial and industrial

c-Si: crystalline silicon

CAGR: compound annual growth rate

CAISO: California Independent System Operator

CapEx: capital expenditures

CBP: U.S. Customs and Border Protection

CCI: Community, commercial, and industrial

CdTe: cadmium telluride

CIGS: copper indium gallium selenide

CSP: concentrating solar power

dc: direct current

DG: distributed generation

DOE: U.S. Department of Energy

DPV: distributed PV

EBOS: electrical balance of system

EIA: U.S. Energy Information Administration

ERCOT: Electric Reliability Council of Texas

ESS: energy storage system

ETF: exchange-traded fund

FEOC: foreign entity of concern

GW: gigawatt

GWh: gigawatt-hour

H1: first half of year

HTS: harmonized tariff schedule

IEA: International Energy Agency

ILR: inverter loading ratio

IPP: independent power producer

IREC: Interstate Renewable Energy Council

ISO: independent system operator

ISO-NE: ISO New England

ITC: investment tax credit

kW: kilowatt

kWh: kilowatt-hour

LBNL: Lawrence Berkeley National Laboratory

LCOE: levelized cost of energy

m/m: month over month

MISO: Midcontinent Independent System Operator

MLPE: module level power electronics

MMP: modeled market price 

MSP: minimum sustainable price

MT: metric tonne

MW: megawatt

MWh: megawatt-hour

MWth: megawatt thermall

NLR: National Laboratory of the Rockies

NYISO: New York Independent System Operator

NYSERDA: New York State Energy Research & Development 
Authority

O&M: operations and maintenance

PPA: power purchase agreement

PTC: production tax credit

PV: photovoltaics

Q: quarter 

Q1: first quarter of year

q/q: quarter over quarter

RE: renewable energy

REC: renewable energy certificate

SBOS: structural balance of system

SEIA: Solar Energy Industries Association

SPP: Southwest Power Pool

SREC: solar renewable energy certificate

STATCOMs: static synchronous compensators 

TOPCon: tunnel oxide passivated contact

TWh: terawatt-hour

UFLPA: Uyghur Forced Labor Prevention Act 

UPV: utility-scale PV

USEER: United States Energy & Employment Report

VRE: variable renewable energy

W: watt

y/y: year over year
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