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U.S. Solar Market Insight® is a quarterly publication of GTM Research and the Solar Energy
Industries Association (SEIA)®. Each quarter, we collect granular data on the U.S. solar market from nearly
200 utilities, state agencies, installers, and manufacturers. This data provides the backbone of this U.S. 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. All forecasts are from GTM Research; SEIA does not predict future pricing, bid terms, costs,
deployment or supply.

* References, data, charts or analysis from this executive summary should be attributed to “GTM Research/SEIA: U.S.
Solar Market Insight®.”

* Media inquiries should be directed to Mike Munsell (munsell@gtmresearch.com) at GTM Research and Ken Johnson
(kjohnson@seia.org) at SEIA.

* All figures are sourced from GTM Research. For more detail on methodology and sources, visit
www.gtmresearch.com/solarinsight.

Our coverage in the U.S. Solar Market Insight reports include 30 individual states and Washington, D.C.
However, the national totals reported include all 50 states, Washington, D.C., and Puerto Rico.

Detailed data and forecasts for all 30 states are contained within the full version of this report, available at
www.greentechmedia.com/research/ussmi.
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1. Introduction
The U.S. solar market continued to expand in the first quarter of 2014. Photovoltaic (PV) installations reached
1,330 MWdc in Q1, up 79% over the same quarter in 2013. The utility PV market was responsible for the lion’s
share of this growth, installing 873 MWdc in Q1 2014, up from 322 MWdc in Q1 2013. We expect this segment
to fuel growth throughout the year, and our forecast calls for nearly 3.8 gigawatts (GWdc) of utility PV to be
connected to the grid by December 31. To put this in context, 3.8 GWdc is more utility solar capacity than was
installed in the entire history of the market through 2012. The pipeline of projects that were announced and
contracted from 2010-2012 is coming to fruition now, and newer markets such as North Carolina are
providing a valuable supplement to the incumbent states of California, Arizona, and Nevada. The U.S. also
completed 517 MWac of concentrating solar power (CSP) in Q1 2014, more than was installed in all of 2013.

After converting the PV installations into alternating current (AC) and including CSP installations, we reach a
total Q1 solar installed capacity of 1,571 MWac. This represents 74% of all new electricity generating capacity
installed during the quarter.

Figure 1.1 New U.S. Electric Generation Capacity, Q1 2014

Source: GTM Research, FERC Energy Infrastructure Update, March 2014. Note: FERC Energy Infrastructure Update report used for all
technologies other than solar. SMI data on PV and CSP used for solar and converted to MWac using a 0.87 DC-to-AC derate
factor for distributed solar and a 0.77 factor for utility solar.

In the distributed solar market, Q1 2014 was the first quarter in recent history in which residential PV
installations exceeded commercial installations. While this is partially due to the rough winter slowing
construction activity in the commercial-heavy Northeast, it is also emblematic of an ongoing trend in rooftop
solar; the residential market has been slowly, steadily gaining steam for years, while the non-residential market
has shown more irregular growth. The non-residential market should see stronger growth in the second
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quarter, once again overtaking residential installations, but our forecast now reflects our view that the
residential market will be larger than the non-residential market on an annual basis as soon as 2016.

Of course, there are risks on both sides of our market forecasts. The downside risk in the residential market
remains net energy metering and electricity rate structure reform. Although early outcomes in these
battlegrounds have been largely favorable for the solar market, we would be remiss to assume that the future
will resemble the past. There are more than twenty states with some form of net energy metering legislation or
regulation currently in process, and we will be monitoring each one closely. On the non-residential side, there
is upside potential in the opportunity to solve a longstanding barrier to growth: the difficulty in financing
smaller commercial projects (<250 kWdc). This market has always had massive potential but has suffered from
capital constraints; however, there are a number of possible solutions being commercialized today.

Overall, the U.S. solar market is off to a strong start in 2014. Despite some headwinds (which might better be
described as strong breezes), we anticipate another year of significant growth. We forecast that 6.6 GWdc of PV
will be installed this year, up 39% over 2013 and nearly double the market size in 2012. Aside from the 517
MWac of CSP already brought on-line, an additional 340 MWac of CSP should be completed by the end of the
year, making 2014 the largest single year of CSP installations in history.

President Obama has repeatedly highlighted the statistic from this report series that a solar installation in the
U.S. is completed every four minutes. If our forecast is accurate, the true rate in 2014 will be a completed
solar installation every 2.4 minutes.
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Key Figures

 The U.S. installed 1,330 MWdc of solar PV in Q1 2014, up 79% over Q1 2013, making it the second-largest
quarter for solar installations in the history of the market.

 Cumulative operating PV capacity stood at 13,395 MWdc, with 482,000 individual systems on-line as of the
end of Q1 2014.

 Growth was driven primarily by the utility solar market, which installed 873 MWdc in Q1 2014, up from 322
MWdc in Q1 2013.

 Q1 2014 was the first time residential PV installations exceeded non-residential (commercial) installations
nationally since 2002.

 For the first time ever, more than 1/3 of residential PV installations came on-line without any state
incentive in Q1 2014.

 Q1 2014 saw school, government, and nonprofit PV installations add more than 100 MWdc for the second
straight quarter.

 74% of new electric generating capacity in the U.S. in Q1 2014 came from solar.

 We forecast that PV installations will reach 6.6 GWdc in 2014, up 39% over 2013 and nearly double the
market size in 2012.

 Q1 2014 was the largest quarter ever for concentrating solar power due to the completion of the 392 MWac

Ivanpah project and Genesis Solar project’s second 125 MWac phase. With a total of 857 MWac expected to
be completed by year’s end, 2014 will likely be the largest year for CSP in history.

 Cumulative operating CSP capacity was 1,435 MWac as of the end of Q1 2014.
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2. Photovoltaics
2.1. Installations

The U.S. installed 1,330 MWdc of solar PV in the first quarter of 2014, down 37% from Q4 2013 but up 79%
over Q1 2013. This represents the second-largest quarter in the history of the U.S. market and by far the
largest Q1 in the market’s history.

Figure 2.1 U.S. PV Installations by Quarter, 2010-Q1 2014

Nearly two-thirds of the capacity installed in the first quarter came from the utility market, which installed 873
MWdc. This compares to a utility market share of 60% over the course of 2013. Q1 2014 was also the first
quarter since 2002 in which the residential market installed more PV (232 MWdc) than the commercial/non-
residential market (225 MWdc). This reflects ongoing strength in the residential sector (despite an incremental
quarterly decline) and continued malaise in the commercial market. However, part of the Q1 sluggishness in
commercial installations was due to the harsh winter, and we anticipate that the non-residential market will
rebound later in the year and ultimately exceed the residential market on an annual basis.
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Figure 2.2 Q1 2014 PV Installations by State
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2.1.1. Market Segment Trends

Figure 2.3 Quarterly PV Installations by Market Segment, Q1 2010-Q1 2014

Note: Installation data and rolling five-year forecasts by state and market segment available in Full Report
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Key Figures
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After a huge boom at the end of 2013, the residential market settled down in Q1, with installation levels up
38% over Q1 2013. Twenty-one of the 30 states we track grew on an annual basis, and national weighted-
average system prices fell to a new low of $4.56/W. California remains the bedrock of the residential market,
with more than 55% of national installations coming from that state in Q1.
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Non-Residential

 Down 12% from Q1 2013

 Down 44% over Q4 2013

The non-residential market was subdued in Q1 2014 after a strong fourth quarter, with installations down 12%
year-over-year. This can largely be attributed to a decline in California, New Jersey, and Massachusetts.
However, part of the weakness was due to the harsh winter, and our expectations remain high for the non-
residential market this year. In particular, we expect a resumption of growth in Massachusetts, New Jersey,
and New York and more consistent demand in California later in the year.

FULL REPORT EXCERPT: Segmenting the Non-Residential Market

Figure 2.4 Commercial vs. Government/Nonprofit Installations in AZ, CA, MA, NJ, and NY

Figure 2.4 reveals installation trends by non-residential customer segment across Arizona, California, New
Jersey, Massachusetts, and New York. Collectively, these five states have accounted for 60% to 80% of the
entire non-residential market since 2010. For the purposes of this analysis, “commercial” means any
commercial, industrial, and agricultural customer and “government/nonprofit” includes any government
agency, religious organization, public school and university, or nonprofit. The key distinction between a
commercial and government/nonprofit customer lies in a commercial customer’s ability and a
government/nonprofit’s inability to take advantage of the 30% federal Investment Tax Credit.
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As shown in Figure 2.4, for these top five non-residential state markets, growth rates for government/nonprofit
installations significantly outpaced commercial installations in 2013 and Q1 2014. During the last two years,
government/nonprofit installations grew year-over-year in all but two quarters, while commercial installations
only grew year-over-year in Q3 2012 and Q4 2013. Unlike the residential market, which has increasingly
started to operate independently of state incentives, non-residential installation trends remain primarily a
function of state incentive availability and market design. Looking out to the second half of 2014 (2H 2014),
two state markets in particular present new development opportunities for small-scale government/nonprofit
(Massachusetts) and large-scale commercial (New York).

 Massachusetts: Beginning in 2H 2014, the second state SREC program will take effect and offer higher
SREC production factors for projects of 650 kWdc or less and with solar carports, with demand for the
latter primarily being driven by large educational offtakers. Meanwhile, SREC II will limit annual
development opportunities for commercial projects larger than 650 kWdc as part of a “managed growth”
sector, capped at 26 MWdc in 2014.

 New York: NYSERDA has restructured its next incentive program for non-residential PV projects above
200 kWdc by condensing the number of incentive payment schemes from two upfront rebates and a
production-based incentive (PBI) for the first three years of system production to one upfront rebate and a
PBI for the first two years of production. Expect this incentive reform to ease large-scale commercial
developers’ access to financing by allowing them to monetize the upfront rebates with lower transaction
costs and capture all PBI payments one year sooner than was previously allowed.

Utility PV

 873 MWdc installed in Q1 2014

 Second-largest quarter ever for utility PV (ranking behind Q4 2013)

After a record-breaking 1.4 GWdc of utility PV installations came on-line in the final quarter of 2013, Q1 2014
once again benefited from the full or partial completion of several mega-scale solar PV projects. This included
the commercial operation of the 266 MWdc Mount Signal Solar Farm, co-developed by 8minutenergy and Silver
Ridge Power, which currently ranks as the fifth-largest PV project in operation to date in the U.S.
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Figure 2.5 Utility PV Pipeline

Even more so than distributed solar, the utility PV market has seen significant installation growth concentrated
in the final quarter of each year due to extended project development cycles and a rush to complete individual
large-scale projects before year’s end to take advantage of the federal investment tax credit. But as Q1 2014’s
impressive installation figure demonstrates, developers are in a full steam ahead approach to complete as
many projects as possible ahead of the impending reduction of the federal ITC on January 1, 2017. What
remains uncertain is whether developers can continue to match their rate of pipeline replenishment with their
impressive and expedited build rates.

While pipeline replenishment failed to keep pace with the gigawatt-level surge of installations completed at the
end of 2013, the contracted pipeline has since jumped from 11.7 GWdc in Q4 2013 to 12.5 GWdc in Q1 2014.
This rebound is primarily linked to factors such as developers’ ability to contract multiple PPAs for the same
project in order to deliver power to utilities with pre- and post-2017 RPS obligations; diversification into
secondary markets such as Colorado, North Carolina, Georgia, and Texas; and utility PV’s ability to win PPAs
as hedges against natural gas price volatility and as part of peak capacity solicitations that directly pit utility PV
against natural gas projects.
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2.1.2. Seasonal Trends

Seasonal effects consistently play a major role in U.S. solar installation patterns. Every market segment in the
U.S. tends to see a meaningful increase in installations in the fourth quarter. The residential market tends to
grow incrementally throughout the year, whereas the non-residential and utility markets see slower growth early
in the year and an even larger increase in Q4. Figure 2.6 shows average quarterly installations as a percentage
of the annual total in each market segment over the past four years.

One reason that we find it valuable to examine these seasonal trends is that they provide perspective on Q1
results. On its own, the 1,330 MWdc installed in the first quarter of this year might appear somewhat weak –
every market segment was down relative to Q4 2013. But accounting for seasonal effects provides a more
nuanced view of a market that should continue to expand significantly in 2014.

Figure 2.6 Average Quarterly PV Installations by Segment, 2010-2013
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2.2. National System Pricing

Starting this quarter, we have added bottom-up system cost modeling as a supplement to reported national
system pricing. Our previous methodology used capacity-weighted average system pricing directly from utility
and state incentive programs, but we have long felt that the data presented an out-of-date view of the market,
as it often represented systems quoted in quarters well prior to the installation and connection date.

The bottom-up cost methodology is based on tracked wholesale pricing of major solar components and data
collected from major installers, with national average pricing supplemented by data collected from system
installers and EPCs, along with utility and state programs.

It is important to note that our new price reporting methodology represents an estimated price for a standard
PV system within each market segment in the previous quarter. There are many factors that create variations
in pricing between systems, including but not limited to special architectural or engineering needs, variations in
permitting requirements, the valuation of solar benefits, and market maturity.

In this Q1 2014 U.S. Solar Market Insight report, capacity-weighted average system prices are reported based
on state and utility incentive program data for the last time, while also introducing our new national system
pricing data for Q1 2014.

Figure 2.7 Bottom-Up Average System Prices, Q1 2014 Figure 2.8 Weighted Average System Prices, Q1 2012-Q1 2014

According to national weighted average system prices by market segment, residential and utility system prices
dropped quarter-over-quarter, while non-residential prices increased over Q4 2013.

 From Q1 2013 to Q1 2014, residential system prices fell 7%, from $4.91/W to $4.56/W. Quarter-over-
quarter, installed prices declined by 1%. Installed prices came down in most major residential markets
including California, Arizona, Massachusetts, and New York.

 Non-residential system prices fell 5.7% year-over-year, from $3.95/W to $3.72/W, while quarter-over-
quarter installed costs increased by 4%. Higher priced government/nonprofit projects accounted for the
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majority of installations across the top five non-residential markets, which include California, Arizona,
Massachusetts, New Jersey, and New York.

 Utility system prices once again declined quarter-over-quarter and year-over-year, down from $2.14/W in
Q1 2013 and $1.96/W in Q4 2013, settling at $1.85/W in Q1 2014.

As Figures 2.7 and 2.8 reveal, and due in part to the timing issues discussed earlier, the bottom-up
methodology used for reporting system prices by market segment results in lower average system prices
across all three market segments in Q1 2014. For further visibility into how the bottom-up methodology is
applied, the following carve-out of the national residential system pricing section provides added context.

2.2.1. National Residential System Pricing
Note: Detailed information about national system prices by market segment are available in the Full Report.

Reported residential system pricing from state and utility incentive programs averaged to $4.56/Wdc on a
capacity-weighted average basis, with major state markets like California, Arizona and Hawaii reporting figures
of $4.73/Wdc, $4.13/Wdc, and $4.50/Wdc, respectively. The lowest reported pricing came from programs in
Florida ($3.28/Wdc), Washington, D.C. ($3.55/Wdc), and Texas ($3.59/Wdc), whereas high pricing came from
outlier programs in Minnesota ($9.07/Wdc) and Wisconsin ($5.68/Wdc).

Figure 2.9 National Weighted Average Residential System Price, Q1 2012-Q1 2014

As stated previously, these figures are subject to a number of factors that render the analysis insufficient for
determining the actual industry costs during the quarter reported. These factors include:
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 Various definitions of “cost” that may or may not be inclusive of fair market valuation and other
components that do not necessarily reflect the true cost of solar installations

 Dated reporting of system pricing, reflecting quotes from as much as a year previous to the installation date

 Pricing for systems installed outside of state and utility incentive programs are not accounted for

As such, we have supplemented this reported data with more formal inquiries on system pricing with major PV
system installers and investors. In turn, our estimates for actual system pricing in the quarter lands at a
considerably lower figure of $3.98/Wdc. Higher upfront cost systems, such as those utilizing microinverter
technology, premium high-efficiency modules, or complex roof concerns result in system pricing of around
$4.90/Wdc. Meanwhile, simple systems, especially with low levels of related soft costs (e.g., customer
acquisition, permitting) can result in system pricing as low as $3.25/Wdc.

As a further step, we have built a bottom-up model of residential system costs that better elucidates component
and categorical costs for PV systems built during the quarter. Due to the data sources for this information, these
costs are reflective of EPC pricing on standard systems for firms installing a total of more than 1 MWdc (~150
systems) per quarter. For residential PV systems, our breakdown reflects the following parameters:

 6.5 kWdc residential system

 Standard multicrystalline silicon PV modules

 6 kWac string inverter with integrated DC disconnect

 Standard rail-and-clamp racking system with flashed mounting

 Rectangular array on composite shingle roof

 PV module and inverters reflect “factory-gate” pricing with distribution and low volume markups reflected
in the supply chain category

Our modeled costs show string-inverter-based residential systems at $3.73/Wdc, with “Supply Chain, Overhead
and Margins” as the largest cost category at $1.56/Wdc, or 40% of total costs. These costs represent the bulk of
soft costs and include substantial allocations for customer acquisition, distribution markups (often even medium-
sized residential installers procure through distributors), and EPC margins. Other significant costs to the system
include the PV module (20% of total pricing) and direct installation labor (13% of total pricing).

2.3. Component Pricing: Polysilicon, Wafers, Cells and Modules
Note: Detailed component pricing, including inverters and mounting structures, is available in the Full Report.

2.3.1. Delivered U.S. Module Pricing, 1-5 MWdc Order, Q1 2014

Module pricing in the U.S. differs widely based on order volume, producer region, individual firm, and sales
channel (direct vs. distributor). Delivered prices for Chinese modules in Q1 2014 ranged from $0.66/Wdc on
the low side (corresponding to order volumes larger than 10 MWdc for less established firms) to $0.74/W on
the high side (established, bankable firms, order volumes less than 1 MWdc). Blended delivered pricing for
Chinese modules was estimated at $0.72/Wdc, which represented a 3% increase quarter-over-quarter, and a
14% increase year-over-year. This has largely been due to a significant increase in the price of Taiwanese cells
(which are used in Chinese-assembled modules shipped to the U.S. to avoid tariffs placed on Chinese cells)
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over this period. Prices for European, U.S. and Japanese modules (selling mostly into the residential and small
commercial sector) were notably higher at $0.78-$0.85/Wdc. A few Taiwanese and Korean suppliers were
offering pricing in between these two points ($0.75-$0.80/Wdc), albeit at limited volumes.

Figure 2.10 Delivered U.S. Module Pricing, 1-5 MWdc Order, Q1 2014

2.4. Market Outlook

We expect another strong year for the U.S. PV market in 2014, with installations reaching 6.6 GWdc, a 33%
increase over 2013. The fastest growth will come from the residential segment (61% year-over-year), followed
by the non-residential segment (41%) and the utility segment (32%). We have increased our forecasts this
quarter, primarily in the residential segment (especially in California and New York), as well as the utility
segment (thanks to greater pipeline visibility).

Forecast details by state (30 states) and market segment through 2018 are available in the Full Report.
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Figure 2.11 U.S. PV Installation Forecast, 2010-2016 Figure 2.12 U.S. PV Installation Forecast by Segment, 2010-2016

Figure 2.13 PV Installation Forecast Map, 2014E
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3. Concentrating Solar Power
The final quarter of 2013 kicked off the first wave of mega-scale CSP projects to be completed over the next few
years, and Q1 2014 built on that momentum with 517 MWac brought on-line. This includes BrightSource Energy’s
392 MWac Ivanpah project and the second and final 125 MWac phase of NextEra’s Genesis solar project.

The next notable project slated for completion is SolarReserve’s 110 MWac Crescent Dunes, which entered the
commissioning phase in February 2014. Major CSP project development highlights in Q1 2014 can be found
in the following table.

Figure 3.1 Select Concentrating Solar Project Development Highlights

Project Developer State
Capacity
(MWac)

Expected
Completion

Project Status Update

Ivanpah
BrightSource
Energy

CA 392 2014
Achieved commercial operation
in February 2014

Crescent
Dunes

SolarReserve NV 110 2014

SolarReserve delayed completion
target from December 2013 to
early 2014; commissioning
began in February 2014

Mojave
Solar Abengoa CA 250 2014

Abengoa expects to commission
the project in Q3 2014

Hidden
Hills Solar

BrightSource
Energy

CA 500 2017

The California Energy
Commission agreed to
BrightSource’s request to
suspend a review of the project
for a second time until April 3,
2015

Palen Solar
BrightSource
Energy,
Abengoa Solar

CA 200 2016

The California Energy
Commission released a
proposed decision to reject
conversion to solar power tower
technology. Final decision to be
released in Q2 2014
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U.S. SOLAR
MARKET INSIGHT

SEIA® and GTM Research Deliver the Most 
Comprehensive U.S. Solar Market Analysis 
and Industry Data Available Today.

U.S. Solar Market Insight™ brings high-quality, solar-

specific analysis and forecasts to industry professionals 

in the form of quarterly and annual reports.

These reports present market conditions, opportunities 

and outlooks for the photovoltaics (PV) and concentrating 

solar power (CSP) markets in the U.S. Primary data for the 

reports is collected directly from installers, manufacturers, 

state agencies and utilities. That data is analyzed to provide 

comprehensive upstream and downstream analysis on 

installations, costs, manufacturing, and market projections. 

U.S. Solar Market Insight™ is offered quarterly in two 

versions– Executive Summary and Full Report. The Executive 

Summary is free, and the Full Report is available individually 

each quarter or as part of an annual subscription. 

 › National aggregate capacity 
additions

 › National aggregate number 
of installations

 › National weighted average 
installed price

 › National aggregate 
manufacturing production

FREE

EXECUTIVE SUMMARY

 › Installations by market 
segment for the top 30 
states and Washington DC

 › Installed cost by market 
segment for each state 

 › State-by-state market 
analysis

 › Component pricing across 
the value chain

 › Manufacturing capacity & 
production by component

 › Demand projections to 
2017 by technology, market 
segment & state

FULL REPORT

For    more   information
on U.S. Solar Market InsightTM and to download 

this quarter’s free Executive Summary, visit 

www.gtmresearch.com/solarinsight OR 

www.seia.org/cs/research/solarinsight
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TOTAL CAPACITY INSTALLED Q1 2011 VS. Q2 2011 Charts Represent Total 
Capacity Installed (MWdc) Residential Commercial Utility Total 

Q1 2011
Q2 2011

Total = 268.0
Total = 314.3
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SEIA® Members FREE $1,995 $5,995

Non-SEIA® Members $3,995 $9,995
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