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1. Introduction 
2012 was a historic and busy year for the U.S. solar market. Photovoltaic (PV) installations grew 76% 
over 2011, to total 3,313 megawatts (MW) in 2012, with an estimated market value of $11.5 billion. Each 
market segment (residential, non-residential, and utility) showed growth over 2011, while the overall markets  
in most U.S. states expanded as well. Installed prices for PV systems fell 27% during 2012 and at least 13% 
in each market segment. Nearly 83,000 homes installed solar PV, and cumulative PV installations in the U.S. 
surpassed 300,000.   

Apart from installation growth, four trends and events strongly shaped the market in 2012: 

1. Trade Dispute Resolution: The U.S. government concluded its  investigation of Chinese PV cell imports to 
the U.S., which resulted in the creation of tariffs on these cells. Although the ultimate impact of this 
decision is difficult to gauge, Chinese module shipments to the U.S. decreased significantly. PV prices, 
however, continued to fall. Meanwhile, global trade tensions continue and ongoing investigations in 
Europe and China could result in new tariffs. 

2. Ongoing Manufacturing Consolidation: PV manufacturers saw little relief from global oversupply in 
2012 as manufacturer margins remained depressed and less-competitive facilities were shuttered 
around the world.  

3. The Third-Party-Owned (TPO) Residential Solar Revolution: Residential solar leases and power purchase 
agreements (PPAs) continued to gain popularity throughout 2012. Third-party-owned systems accounted 
for over 50% of all new residential installations in most major residential markets, with Arizona topping 
90%. New vendors entered the space to provide unique twists on the business model or offer ancillary 
services such as customer lead generation. GTM Research forecasts that the third-party-owned 
residential solar market will maintain its momentum and become a $5.7 billion market by 2016. 

4. Mega-Scale Solar Coming to Fruition: After years of announcements and preliminary milestones, the first 
wave of truly utility-scale solar came on-line in 2012. Eight of the ten largest PV projects operating today 
were completed in 2012, some of which were recipients of the DOE Loan Guarantee program. This trend 
should continue in 2013, with more than 4,000 MW of utility solar projects currently under construction 
and more than 8,000 MW of projects with PPAs in place and yet to begin construction.     

One trend already apparent in 2013 is diversification in project financing. Market participants have laid the 
groundwork for a variety of new ways to finance solar projects. Some of these have been introduced already 
and now need to scale, while others will become a reality for the first time this year. Examples of such 
structures include solar real estate investment trusts (REITs), crowdfunded solar projects, securitized solar 
assets, and solar inclusion in master limited partnerships (MLPs). 
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Key Findings 

Photovoltaics (PV) 

 Annual U.S. PV installations grew 76% in 2012 to reach 3,313 MW. 

 The U.S. accounted for 11% of all global PV installations in 2012, its highest market share in at least 
fifteen years. 

 Cumulative PV capacity operating in the U.S. as of the end of 2012 stood at 7,221 MW. 

 Eight of the ten largest PV projects currently in operation in the U.S. were completed in 2012. 

 Eleven states installed over 50 MW each in 2012, up from eight in 2011. 

 There were over 90,000 PV installations in 2012 in the U.S., including 83,000 in the residential 
market alone. 

 The blended average sales price for PV modules for Q4 2012 was $0.68/W, a staggering 41% below the 
Q4 2011 price of $1.15/W. 

 Weighted average U.S. PV system prices fell 27% in 2012, to $5.04/W in the residential market, $4.27/W 
in the non-residential market, and $2.27/W in the utility market by the end of 2012. 

 We forecast the U.S. market to grow 30% in 2013 with 4.3 GW of new PV installations anticipated across 
all market segments. 
 

Concentrating Solar Power (CSP and CPV) 

 concentrating PV (CPV) Alamosa Solar project came online. 

 392 MW Ivanpah project are on track to come on-line in 2013. 

 280 MW Solana Generating Station is over 80% complete and is on track to be online in 2013. 

 Construction of the Power Tower at  
was completed.  

 

U.S. Solar Market Insight® is a quarterly publication of GTM Research and the Solar Energy  
Industries Association (SEIA)®. Each quarter, we survey nearly 200 utilities, state agencies, installers, and 
manufacturers to collect granular data on the U.S. solar market. This data provides the backbone of this  
Solar Market Insight® report, in which we identify and analyze trends in U.S. solar demand, manufacturing, 
and pricing by state and market segment. We also use this analysis to look forward and forecast demand over 
the next five years.  
* References, data, charts or analysis from this Executive Summary should be attributed to SEIA/GTM Research: U.S. Solar Market Insight®.  

* Media inquiries should be directed to Nick Rinaldi (rinaldi@gtmresearch.com) at GTM Research or to Jamie Nolan (jnolan@seia.org) at SEIA. 

* All figures sourced are from GTM Research. For more detail on methodology and sources, visit www.gtmresearch.com/solarinsight. 
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2. Photovoltaics (PV) 
Photovoltaics (PV), which convert sunlight directly to electricity, continue to be the largest component of solar 
market growth in the U.S. 

2.1. Installations 

The U.S. installed 3,313 MW of PV in 2012, representing 76% annual growth over 2011. The U.S. market 
significantly outpaced the growth of the global market, and the U.S. market share of global installations rose 
above 10% for the first time in recent history. 

Of the 3,313 MW installed in 2012, 1,300 MW (39.2%) came online in the fourth quarter, making the quarter 
by far the largest in the history of the U.S. solar market. Both the residential and utility markets experienced 
their largest quarter ever. In the case of the utility market, Q4 2012 was nearly double the size of the next 
largest quarter (Q2 2012). In total, the 1,300 MW installed in Q4 2012 represented 89% growth over Q3 2012 
and 64% growth over Q4 2011. 
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Figure 2.1  U.S. PV Installations and Global Market Share, 2000-2012 

 
Installations 
(MWdc) 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Residential 1 5 11 15 24 27 38 58 82 164 246 302 488 

Non-Residential 2 3 9 27 32 51 67 93 200 213 336 826 1,043 

Utility 0 3 2 3 2 1 0 9 16 58 267 760 1,781 

Total 
Installations 

4 11 23 45 58 79 105 160 298 435 848 1,887 3,313 

-residential 
market was at times surpassed by New Jersey  during the year. Arizona came in second, thanks largely to 
the completion of a number of utility-scale projects in the state. New Jersey had an impressive 415 MW 
installed during the year, but that growth will undoubtedly slow in 2013, as the market is overbuilt relative to 

 (RPS) schedule. Both North Carolina and Massachusetts grew 
significantly in 2012, driven particularly by ground-mounted projects between 1 MW and 10 MW. Nevada 
took fourth place thanks largely to a number of utility-scale projects reaching completion. Overall, a few states 
(specifically Colorado and Pennsylvania) declined year-over-year when individual utility projects are removed 
from the equation.  
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Figure 2.2  Top States by Annual PV Installations 

State 
Rank 

(2012) 
Rank 

(2011) Installations (2012) Installations (2011) 

California 1 1 1,033 577 

Arizona 2 3 710 273 

New Jersey 3 2 415 313 

Nevada 4 10 198 44 

North Carolina 5 8 132 55 

Massachusetts 6 12 129 31 

Hawaii 7 11 109 40 

Maryland 8 13 74 22 

Texas 9 9 64 44 

New York 10 7 60 60 

Pennsylvania 11 6 

COMPLETE DATASET, INCLUDING BREAKDOWN BY 
MARKET SEGMENT, AVAILABLE IN FULL REPORT 

Colorado 12 5 

Illinois 13 24 

Tennessee 14 16 

Oregon 15 17 

Ohio 16 14 

Florida 17 18 

New Mexico 18 4 

Delaware 19 15 

Vermont 20 20 

Connecticut 21 23 

Georgia 22 19 

Missouri 23 25 

Washington 24 21 

Washington DC 25 25 

Wisconsin 26 22 

Total 3,313 1,887 

 

 

Note: Historical and 
forecasted installation figures 
by state and by market 
segment, as well as state-by-
state market analysis, are 
available in the full report 
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Figure 2.3  U.S. PV Installation Map 
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Figure 2.4  U.S. PV Installations by State and Market Segment, 2012 

 
Note: State-by-state installation breakdowns, as well as forecasts, are available in the full report. 
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Residential 

 144 MW installed in Q4 2012, representing 13% quarterly growth over Q3 2012  

 488 MW installed in 2012, representing 62% annual growth over 2011 

The residential market maintained its relatively steady growth throughout 2012. Compared to other segments, 
residential installations tend to experience the least quarterly fluctuation. In eleven of the past twelve quarters, 
the residential market has grown between 4% and 21%. In 2012, the California, Hawaii, Arizona, and 
Massachusetts residential markets showed notable growth. The only major state residential market to shrink 
year-over-year was Pennsylvania, which fell from 17 MW in 2011 to 7 MW in 2012. 

Non-Residential 

 282 MW installed in Q4 2012, representing 13% quarterly growth over Q3 2012   

 1,043 MW installed in 2012, representing 26% annual growth over 2011 

2012 was a tumultuous year in the non-residential market. The year started strong with high installation rates 
in California and New Jersey, both of which then began to trend downward mid-year. While California 
recovered and had its largest non-residential quarter ever in Q4, New Jersey installations continued to fall, 
depressing overall growth figures. Still, there were pockets of significant growth in a number of states including 
Massachusetts, which grew more than fourfold over 2011. Other notable growth states included Hawaii, 
Maryland, and New York.  

Utility 

 1,782 MW installed in 2012 from 152 projects, up 134% over 2011 

 Project pipeline with PPAs in place stands at 10.5 GW, of which 3.1 GW are currently in construction 

The utility market grew more than any other in 2012, more than doubling over 2011 to reach 1,782 MW 
installed. Of this total, 874 MW came online in the fourth quarter alone. In fact, eight of the ten largest projects 
currently in operation were completed in 2012. The size of the contracted utility PV project pipeline has 
remained relatively steady over the past year, which implies that the rate of new procurement from utilities has 
kept pace with newly completed installations. Over the next two years, we expect some depletion in the 
pipeline as late-stage projects are completed. While some new PPAs will be signed, utility procurement has 
generally slowed down as a number of the most important utilities have met, or expect to meet, their RPS 
obligations. Still, pockets of new utility PV growth  particularly for systems sized in the 1 MW to 5 MW range  
will exist in 2013 in locations such as North Carolina and California. 
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Figure 2.5  U.S. PV Installations by Market Segment, 2010-2012 

 

 

2.2. Installed Price 

2012 was another banner year for installed price reductions for all types of installations in the U.S. Year-over-
year, the national average price declined by 26.6%, from $4.10/W to $3.01/W. Quarter-over-quarter, the 
national weighted-average system price fell by 15.9% percent, from $3.58/W to $3.01/W. This capacity-
weighted number is heavily impacted by the volume of utility-scale solar installed in a given quarter, and there 
was substantially more in Q4 2012 compared to Q3 2012. Individually, average residential and utility prices 
decreased, while non-residential prices were up slightly quarter-over-quarter. (It should be noted that prices 
reported are weighted averages based on all systems that were completed in Q4 in many locations.)  

 From Q4 2011 to Q4 2012, residential system prices fell 18.1% percent, from $6.16/W to $5.04/W. 
Quarter-over-quarter, installed costs declined by 3.5% percent. Installed prices came down in most major 
residential markets, including California, Arizona, New Jersey, and Massachusetts, and in a number of 
states fell below $4.00/W.        

 Non-residential system prices fell 13.3% percent year-over-year, from $4.65/W to $4.27/W. Quarter-over-
quarter, installed costs actually increased by 1.4%, primarily due to a large quantity of higher-cost, 
government projects connected in California. SREC states, such as New Jersey and Massachusetts, saw 
the most significant price declines. 
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 Utility system prices once again declined quarter-over-quarter and year-over-year, down from $3.20/W in 
Q4 2011 and $2.40/W in Q3 2012 to settle at $2.27/W at the end of 2012.  

On the whole, however, installed PV prices vary greatly not only state-to-state, but also project-to-project.  
Figure 2.6 displays this wide range of installed prices in Q4 2012. Residential system prices ranged from less 
than $4.00/W to more than $7.00/W. Non-residential prices were as low as $2.25/W and as high as 
$8.00/W. Utility prices also display high variability: a 50-MW-plus fixed-tilt installation will be significantly less 
expensive than a 1 MW pilot project that employs dual-axis tracking. (Note that the lowest installed cost of 
power does not necessarily yield the lowest levelized cost of energy, an important metric for measuring project 
returns, due to location.) 

Figure 2.6  Average Installed Price by Market Segment, 2011-2012 

 

 

 

 

 

$0.00

$1.00

$2.00

$3.00

$4.00

$5.00

$6.00

$7.00

$8.00

$9.00

Residential Non-Residential Utility Blended

In
st

al
le

d 
Pr

ic
e 

($
/W

dc
)

Q1 2011 Q2 2011 Q3 2011 Q4 2011 Q1 2012 Q2 2012 Q3 2012 Q4 2012

Q4 Price Range



 

 

U.S. Solar Market Insight Photovoltaics (PV) 

© 2013, Greentech Media, Inc. and Solar Energy Industries Association. All Rights Reserved  │ 12 

2.3. Component Pricing 

Pricing for polysilicon and PV components remained soft in Q4 2012 due to the persistence of the global 
oversupply environment that the industry has faced since early 2011. Blended polysilicon prices declined by 
15% to fall below $20/kg. Blended module ASPs for Q4 2012 were down to $0.68/W, a staggering 41% lower 
than Q4 2011 levels of $1.15/W. As the International Trade Commission (ITC) issued its final decision in the 
antidumping (AD) and countervailing duty (CVD) investigations against Chinese c-Si cell manufacturers, GTM 
Research maintains that tariffs will not have a material impact on pricing in the U.S.; manufacturers are 
expected to continue to obtain U.S.-bound cells via tolling from Taiwan with an estimated cost impact of less 
than $0.10 per watt. This does not necessarily prohibit Chinese manufacturers from pricing modules well 
below their domestic competitors. Coupled with further conversion cost reductions and the continuing decline 
in ASPs, pricing could continue to fall in 2013, both globally and in the U.S. 

Figure 2.7  U.S. Polysilicon, Wafer, Cell, and Module Prices, Q1 2012-Q4 2012 

 
  Q1 2012 Q2 2012 Q3 2012 Q4 2012 

Polysilicon ($/kg) $31.62 $25.65 $21.85 $19.88 

Wafer ($/W) $0.33 $0.27 $0.24 $0.19 
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2.4. Market Outlook 

GTM Research forecasts that 4.3 GW of PV will be installed in the U.S. in 2013. This would represent 29% 
growth over 2012  
growth rate. The primary reason for reduced growth will be the utility market. Whereas utility installations 
increased by 134% in 2012, we expect only 31% growth in 2013. On a quarterly basis, we anticipate 2013 to 
proceed similarly to the past few years, with a strong Q1, a mid-year downturn and a significant recovery 
toward the end of the year. 

Looking beyond 2013, there are three major trends: 

1. Consistent, albeit more moderate, market growth: Our forecast calls for a 28% compound annual growth 
rate (CAGR) for the 2013-2016 period, down from 82% for the 2009-2012 period but more sustainable 
in the longer term.  

2. The new rise of distributed generation: Whereas the past few years could be described as the rise of 
utility PV, we anticipate a resurgence in distributed generation in the coming years.  

3. 2016 installation boom: Assuming the ITC is not extended past its current expiration date of December 
31, 2016, the final year of the ITC will be a banner year for the U.S. solar market as developers rush to 
complete projects.  

Figure 2.8  U.S. PV Installation Forecast, 2010-2016 Figure 2.9  U.S. PV Market Segmentation Forecast, 2008-2016 
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3. Concentrating Solar Power 
There was no concentrating solar capacity installed in the fourth quarter of 2012 and just 30 MWac came 
online over the course of the year. However, the development of several large CSP installations progressed 
significantly in 2012: 

 Ivanpah project is on track to be completed in 2013. 

 is on track to come online in 
summer 2013. 

 . 

  ASU is nearing completion. 

Figure 3.1  Select Concentrating Solar Project Development Highlights 

Project Developer State Technology 
Capacity 
(MW-ac) 

Expected 
Completion Project Status Update 

Palen Solar BrightSource CA CSP 500 2014 

CEC approves transfer of ownership; filed 
amendment to change to BrightSource's 
proprietary LPT technology; construction 
expected by Q4 2013. 

Rio Mesa BrightSource CA CSP 500 - 
Project put on hold; canceled PPA with SCE 
and suspended permitting with CED after 
multiple delays. 

Siberia 1 & 2 BrightSource CA CSP 400 - 

CPUC voted to deny cost recovery for SCE 
PPA due to transmission uncertainty and 
interference with nearby military training 
operations. 

Ivanpah BrightSource CA CSP 392 2013 

Unit 1: 100,000 heliostats installed; continues 
commissioning in advance of system start up. 
Unit 2: More than 56,000 pylons and 43,000 
heliostats installed. 
Unit 3: Over 23,000 pylons and 8,000 
heliostats installed. 

Solana 
Generating 
Station 

Abengoa 
Solar 

AZ CSP 280 2013 

Capital Riesgo Global (a subsidiary of Banco 
Santander) will invest $125M for an equity 
stake in the project; installation 80% complete; 
expected on-line summer 2013. 

Abengoa Mojave 
Solar (AMS) 

Abengoa 
Solar CA CSP 280 2014 

Installation 30% complete; expected online 
summer 2014. 

Gaskell Sun 
Tower NRG Energy CA CSP 245 - PPA terminated 

Sonoran West BrightSource CA CSP 200 2017 
CPUC unanimously approved amended PPA 
with SCE. 
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Project Developer State Technology 
Capacity 
(MW-ac) 

Expected 
Completion Project Status Update 

Saguache SolarReserve CO CSP 200 2015 

Project received final 1041 Permit from 
Saguache County Board of County 
Commissioners; PPA discussions with Tri-
State and Xcel, but no commitment. 

La Paz Solar 
Tower Power 
Station 

EnviroMission AZ CSP 200 - 

Has ceased negotiations with Southern 
California Public Power Authority relating to 
project PPA; EnviroMission could not meet 
SCPPA timetable. 

Rice Solar 
Energy (RSEP) 

SolarReserve CA CSP 150 2016 PG&E received PPA approval from the CPUC. 

Genesis Solar 
Energy Project-1 

NextEra 
Energy 

Resources 
CA CSP 125 2013 

Flooding damaged 35 sections of mirrors, 
resulting in ~$3M in damage and 
approximately one month  delay; still on track 
to begin coming on line in Q4 2013. 

Crescent Dunes SolarReserve NV CSP 110 2013 Construction of Power Tower complete.  

Quartzsite Solar 
Energy 

SolarReserve AZ CSP 100 2015 Expedited under the "We Can't Wait" initiative. 

SunPower C7 
Project 

SunPower AZ CPV 6 2013 
PPA with Tucson Electric Power; will begin 
construction in 1H 2013; online Q4. 

ASU - SunPower 
CPV Project 

SunPower AZ CPV 1 2013 
Project appears to be near complete except for 
modular receivers and parabolic mirrors. 
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