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About the Maryland Solar Jobs Censu2014

This report includes information about all types ofMaryland companies engaged in the
analysis, research and development, production, sales, installation, and use of all solar
technologiesz ranging from solar photovoltaics (PV), to concentrating sar power (CSP),
to solar water heating systems for the residential, commercial, industrial, and utility
market segments.

The findings presented herein are based on rigorous survey effortearoughout the month
of November 2014that include more than 4,800telephone calls and oveb0 emails to
known and potential solar estabishments acrossMaryland, resulting in a margin of error
of +/-3.91% at a 95% confidence intervallnlike economic impact models that generate
employment estimates based on economic dator jobs-per-megawatt (or jobs-per-dollar)
AOOOI POET 1T Oh 4 E A Soki JbbA CensiériésipravidésEstatistitafly valid
and current data gathered from actual employers. This analysis also purposefully avoids
artificially inflating its results with questionable multiplier effects often found in analyses
of other industries.

About The Sohr Foundation®

The Solar Foundation® (TSF) is an independent 501(c)(3) nonprofit organization whose
mission is to increase understanding of solar energy through strategic research that
educates the public and transforms markets. TSF is considered the preanresearch
organization on the solar workforce, employer trends, and the economic impacts of solar. It
has provided expert advice to leading organizations such as the National Academies, the
Inter-American Development Bank, the U.S. Department of Energynd others during a

time of dynamic industry growth and policy and economic uncertainty.

While TSF recognizes that solar energy is a key part of our energy future, it is committed to
excellence in its aim to help people fairly and objectively gauge the value and importance of
these technologies.

About BW Research Partnership

BW Research is wdely regarded as the national leader in labor market research for
emerging industries and clean energy technologies. In addition to ti@ensuseries, BW
Research has conducted rigorous solar installation and wind industry labor market

analysis for the Ndional Renewable Energy Laboratory, wind energy and energy retrofit
studies for the Natural Resources Defense Council, a series of comprehensive clean energy
workforce studies for the Commonwealth of Massachusetts, lllinois, Vermont, Florida,
Pennsylvania,lowa, and California and numerous skills and gap analyses for community
colleges, workforce investment boards, state agencies, and nonprofit organizations.

BW Research provides higiguality data and keen insight into economic and workforce
issues relatedto renewable energy, energy efficiency, transportation, recycling, water,
waste and wastewater management, and other environmental fields. The principals of the
firm are committed to providing research and analysis for datalriven decision making.



INntroduction

The U.S. solar industry posted yet another record year in 2014. Annual solar capacity is
expected to have grown by nearly 40% over the previous year, with a total of more than
7,200 megawatts (MW) of new capacity coming chine.1 As in the past this robust
installation growth drove continued increases in solar employment, with The Solar

&1 O1 A ANxEondl $olar Jobs Census 20fdding over 173,807 U.S. solar workers as of
November 2014. This figure represents 21.8% employment growth over thprevious year,
making 2014 the second consecutive year in which growth was near or above 20% and
exceededCensugrojections. Since the inauguraCensusvas conducted in 2010,
employment in the solar industry has grown by 86%. Employers remain optimistiabout
growth in the short term z expecting to add over 36,000 solar workers in 201% but are
anxious about the impact expected federal policy changes will have on solar employment.

Maryland did its part to contribute to national capacity growth and shaed in the
employment benefits ofOE A GcOndniAedt@ solar energy As of November 2014,
Maryland employs 3,012 solar workers, representinga 29% increase in employment
over the previous year. 2 Maryland solar companies are looking forward to strong
employment growth in 2015 as well, expecting 26% growth in the state solar workforce
over the next twelve months.

1SEIA/GTM Researclsolar Market Insight Q2014

2t should be noted that different methods were used to generate employment figures in each of these years.
Numbers for 2013 were based on internallygenerated estimates based on nation&ensuslata and other
industry data. The figures cited in thi2014 report are based on a survey and statistical extrapolation effort
targeting Maryland companies known or suspected to employ solar workers, and are much more rigorous
than other estimates. The year over year increase in employment in Maryland is a pieect of both real
employment growth and differing estimation methods.
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Figure 1: Annual Maryland Solar Photovoltaic Capacity Additions, 201P016E
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As in the national solar industry and those in other states, solar job growth remains
intimately tied to new installed capacity. Maryland is expected to have had its secoiest
year for new capacity yet in 2014, with over 70 MW projected to have been irdked. The
residential and nonresidential market segments are the major drivers of capacity growth,
with 29 MW and 32 MW expected to have been installed in the segments, respectively, in
2014. Should the state have achieved the 29 MW of projected residetcapacity, it will
have installed more residential solar in 2014 than in the previous four years combined. As
of the publication of this report, only about 50% of this capacity projection had been
installed; however, the nearly 13 MW installed in the fist three quarters of2014 still
represent 44% growth in annual residential installed capacity over the previous yed.

Looking forward in the near term, annual installed capacity is expected to keep growing,
with the state posting approximately 100 MW 6 new capacity across all market segments
in each of 2015 and 2016. As usual, this increased capacity can be expected to result in
solar employment growth, especially in demaneside sectors such as installation, sales and
distribution, and project development, which collectively represent 76% of all solar jobs in
the nation. In Maryland, by comparison, these sectors account for 90% of all solar workers,
perhaps suggesting an even stronger link between demand for solar and job growth.

- AOUIT AT A8 Qlatex@GrdAdhith@ed @dgressgz which solar can be attributed, at
least in part, to its collection of supportive state policies. The state Renewable Portfolio
Standard requires utilities and retail electricity suppliers to derive 20% of their retail
electricity sales by 2020 (and thereafter) from renewable energy. In addition, the RPS
includes a 2% carveout for solar energy, which is one of the most aggressive percentage

3 SEIA/GTM Researclsolar Market Insight Q3 2014



based RPS solar targets in the eastern U.S. (second only to New Jersey and tied with
Delaware) and among the top five in the natiod.The solar renewable energy certificates
(SRECSs) used to demonstrate compliance with the cargeit have been consistently trading
for $120-150 over the last two years

In addition, the state offers a modestax credit for residential and corporate solar

customers, as well as a state rebate for these systems. Maryland is also one of at least two
dozen states allowing for third-party ownership of solar energy systems, a financing tool
that continues to enableat least halfz and up to 90%, in some casegof the residential
systems installed in states like California, Arizona, Colorado, Massachusetts, New Jersey,
and New York® The state also has a robust net metering policy, which has consistently
beengivenaCOAAA T £ 0! 6 AU ET AOOOOU AAOI AAOGAO AT A £
Throughout 2014, Maryland solar companies and supporters have worked to expand
access to solar financing, one of the greatest remaining barriers to solar adoption. In late
2014, Anne Arundel Canty approved a clean energy loan program for commercial

property owners under Maryland state law authorizing the creation of local Property
Assessed Clean Energy programs, which allow property owners to finance energy
improvements that are repaid throughspecial assessments on property tax bil&Earlier in
the year, a bill was passed to reduce regulatory requirements for crowdfunding campaigns
Z a growing trend in solar project finance? Progress on this front was not limited to
legislative changes, howeer. Solar companies also worked to increase financing options,
expanding the availability of third-party ownership as well as new alternatives to leases or
power purchase agreements, such as solar loans.

Continued annual investigations of employment intie Maryland solar industry will help

determine the ongoing impacts of both existing and new policies (such as a new proposal to )
AT OAT A OEA OfkehAdtdid % 2ebedvabledfby dB)q 11T OEA OOAOAGO
workforce.

4 North Carolina Clean Energy Technology Cent&ratabase of State Incentives for Renewables and Efficieicy
www.dsireusa.org/solar
5From SRECTrade avww.srectrade.com/srec_markets/maryland. Accessed January 22, 2015.
6 SEIA/GTM Researclsolar Market InsightQ3 2014
7 Interstate Renewable Energy Council/Vote Solar Initiativéreeing the Grid 201%at www.freeingtheqgrid.org
8 County Council of Anne Arundel County, Maryland Bill No. 684, available at
www.aacounty.org/CountyCouncil/Resources/2014/68-14.pdf
2 Maryland General Assembly SB0811 (2014), available at
http ://mgaleg.maryland.gov/2014RS/chapters_noln/Ch_557_sb0811T.pdf
w3 AAd O02AT AxAAT A AT AOcU OOPDPI OOAOO OAITT U ET '1T1APITEOS
www.abc2news.com/news/political/renewable -energy-supporters-rally -in-annapolis
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Qverview

The Maryland solar industry employs 3,012workers1! at 275 establishments throughout
the stateand is ranked #13 in jobs and #B as a percentage of all joh§ his is 670 more
solar workers than in 2013, representing a growth rate of approximately 29%,

which is more than 40 times faster than the growth rate for all jobs in Maryland

(0.7%) over the same period. Employers expect to add more than 750 new solar workers
over 2015, at a growth rate of 25.9%.This compares to a projected growth rate 01.2% for
2015 for all jobs in Maryland?2

Figure 2: Maryland Solar Employmentz 2013 z 2015
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11 About 94% of solar workers in Maryland spend all of their time focused on solar work.
12 Economic Modeling Specialists, International, 2014.3
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The installation sector employs the overwhelming majority of solar workers (78.4%),
however, project developers expect to add workers at the fastest rate over therning 12
months.

Table 1:Maryland Solar Employment by Sectorz 2014 7 2015

Projected 2014-2015

2014 Projected 2015

Growth
Installation 2,362 3,008 27.3%
Manufacturing 129 152 17.8%
Sales & Distribution 135 172 27.4%
Project Developers 216 284 31.5%
All Other 170 177 4.1%
Total 3,012 3,794 26.0%

Maryland solar establishments werealsoasked about the percentage of their revenues
attributed to solar. A smaller proportion of Maryland firms receive all of their revenues
from solar (43.4%) compared tothe national average 46.4%).

Figure 3: Company Revenues Attributed to Solar
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The overwhelming majority (87%) of all solar installations were financed asopposed to
purchased outright. This is higher than the national average and ay suggest that the
greater number of pureplay solar firms in Maryland offer innovative financing for systems.

As part of theCensu2014 effort, employers were askedvhat employment changes they
are expecting once the 30% federal Investment Tax Credifl{C) reduces to 10% for
commercial projects and is eliminated for residential installations after 2016About 70% of
Maryland employers report that the ITC hasignificantly improved their business, and
about one-third expect to lay off staff and/orsubcortractors as a result of its expiration.

Figure 4: Investment Tax Credit Expiration Expected Employment Impact
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Maryland solar employershired fewer women and ethnic and racial minorities than their
national counterparts, with the exception of AfricarAmericans.Maryland solar employers
hired over twice as many AfricarAmericans (on a percentage basis) as the national
averagefor solar companies(6%).



Table 2: Demographics of Recent Solar Hires

\Y|D)
Mliz)oslcé)llar NatioZnOeiLI480Iar V(\g\)/g(:glrlfse
Women 16.6% 21.6% 51.2%
African-American 14.8% 6.0% 24.1%
Veterans of the U.S. Armed Forces 7.5% 9175 n/a
Latino or Hispanic 6.7% 16.3% 6.8%
Asian or Pacific Islanders 4.5% 7.0% 5.3%

The following pages inclule adetailed breakdown of the installation sector and specific
workforce needs of Maryland employersWhile there are a number of firms and workers in
manufacturing, sales,project development, and other activities, these sectors had
insufficient responses toprovide statistically significant data.

13 Economic Modeling Specialists, Interational, 2014.3
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INstallation

The installation sectorrepresentsnearly 80% of all solar employment inMaryland,
employing 2,362 workers. This is expected to rise by 27.4%gxceedng 3,000 installation
workers by the 4h quarter of 2015.

Figure 5:Projected Employment Growth, Installation Sector
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Just over four in five installation firms workwith photovoltaic products, whichis similar to
the national number. There are more installation firms working with solar water heatingin
Maryland as compared to the national averagéNo firms surveyed reported working with
concentrating solar power.
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Table 3 Solar Firms byTechnologyz Installation

2014

Photovoltaic 83.9%
Water heating 29.0%
Concentrating solar power 0.0%
Other 19.4%

Photovoltaic installersreport that they primarily work on re sidential systems(52%).
Approximately 36% are involved in commercialindustrial projects, and12% install utility -
scale systemgthese are often subcontractors to larger project developers).

Table4: Solar Firms by Size of Project

Primary PV Project

Residential 52.0%
Commercial 36.0%
Utility-Scale 12.0%

More than half (53%) of solar installers inMaryland expect to lay off staff andbr
subcontractors if the ITC is not renewedAsinstallation represents the largestindustry
sectorin the state, this could result in a decline in total statewide solar employment.

Figure 6: Employment Impact ofl TC Expiration Z Installation
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Approximately 720 solar workers were hired in Maryland, with about 485 asnewly created
positions, 220 to replace retiring workers, and15 were existing employees that were given
new solar responsibilities. This sectionincludes detailed findings from the survey,
including profiles of these new hires.

Solar establishments inrMaryland report average difficulty finding applicants that meet
OEAEO AT i PAT E AT@dsuniésAowstharl 8 2% pENatyléndl solaremployers
find it very difficult z and 68.2% somewhat difficult z to find qualified workers for their
open positions.

Figure 7: Employer Difficulty Hiring
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