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* SEIA Overview

* Solar Market Overview

* Our goals for the solar industry in 2022

* SEIA’s Strategic Vision and why States are Critical
* Risks & Opportunities over the next 5 years
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The U.S. National Trade Asi )

Solar Energy (SBIA ==

* Founded in 1974
* 1,000 member companies from all 50 states

* Our Mission: Build a strong solar industry to

power America

* Our Goal: 100 gigawatts of solar capacity by 2020

August 4, 2017 WWW.seia.org 4
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Emissions A =

2015 U.S. Greenhouse Gas Emissions, by Source

Residential and
Commercial
12%

Electricity
30%

Industry
21%

Transportation
28%
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U.S. Electricity Generation by Source
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Annual U.S. GHG Emissions and Electricity Generation from Renewables
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Penetration of Renewables

<2% 2% - 4.9% 5% -9.9% 10% - 24% 25% - 50% e 15 U.S. States
already see solar &
wind penetrations of
10% or above, with
no reduction in
reliability.

* Nationally, Solar &
Wind represented
7% of total
generation in 2016

August 4, 2017 WWW.seia.org 9
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FIGURE 8
° Chart ShOWS the Scenario 4: Minimum cost technology for each county, including availability zones, but not including externalities (Equation 1) with reference

2 o case assumptions from Table 1.
cheapest electricity
technology for each
county in the United
states.

« Utility-scale solar
(shown in purple) 1s
the cheapest source
of electricity in large
portions of the
Southwest, West
Coast and Southeast

O Coal (BIT) (n=67) [ Coal (SUB)CCS(n=0) W NGCCCCS(n=0) @ Solar PV, resid. (n = 147)
B Coal (BIT)CCS(n=0) @ CSP(n=0) B NGCT (n=25) @ Solar PV, utility (n = 335)
@ Coal (SUB) (n=22) B NGCC (n=1319) @ Nuclear (n =70) @ Wind (n=1125)
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Grown

Annual Additions of New Electric Capacity

Share of New Capacity Additions (%)
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Solar is Price Competltl
Technologies
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Unsubsidized Levelized Cost of Energy for Select Technologies
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¥~ Our vision 1s of a transformed energy supply and
| delivery system, such that solar technologies, in

| collaboration with other clean, reliable, affordable

J renewable resources and storage, fuel this country’s
economy.
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4 4 [ 7 GW of solar installed through the end of 2016
3 il
Enough to power ) 7 ml lO n American homes

6 8 /() 10-year average annual growth rate
Workers employed in the solar industry: 2 6 0 9 0 0 0

° °
1 ) 4 m llll O n individual installations nationwide

August 4, 2017 WWW.seia.org 15
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 Customer acquisition
issues 1n mature

7000 markets leads to flat

growth in residential;

partially offset by

opening of new

markets

Quarterly Installed Solar PV Capacity

6000

5000
Community Solar,
Large C&I pushes
non-residential to 29%

00 y/y growth
« Utility projects in
2000 2017 primarily pushed
from 2016.
Procurement ramping
o0 I I I I for projects with 2019

— 2021 completion

0 dates
Q1-2014 Q2-2014 Q3-2014 Q4-2014 Q1-2015 Q2-2015 Q3-2015 Q4-2015 Q1-2016 Q2-2016 Q3-2016 Q4-2016 Q1-2017

4000

Megawatts-DC

Residential ™ Non-Residential ™ Utility-Scale

August 4, 2017 WWW.seia.org 16



18000

16000

14000

12000

10000

8000

Solar Capacity (MW)

6000

4000

2000

2010 2011

U.S. Solar Market Forecast
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Percent of U.S. Electric Generation
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* By 2021, over 100
GW installed in the
U.S., enough to power
19 million homes

* Represent 5% of
America’s annual
electricity generation
by 2022, up from 0.2%
in 2010

* Installed on over 4
million rooftops
nationwide by 2022

* Nearly $20 billion in
annual economic
activity by 2022

17



* Hundreds of thousands of American families depend on the industry
* The solar workforce must better reflect American diversity

Powermg Amerlcan Job‘

2010 2011 2012 2013 2014 2015 2016

SOLAR JOBS PER YEAR
SRS R~

August 4, 2017 WWW.seia.org
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In 2016...

* 260,077 solar workers, a

25% increase over 2015

* Solar jobs have increased at

least 20% per year for the
past four years

* Onein 50 new U.S. jobs were
in the solar industry

18



Growth in Solar Led by Falling Pric @IA
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Q4 2016 Quoted PV Prices

(SPIA
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$3.00

$2.50

$2.00

$/watt-dc

$1.50

$1.00

$0.50

$-

B PV Module

Residential

Inverter

Soft Costs

(67% of
residential

W Electrical BOS M Structural BOS M Direct Labor

Commercial

B Engineering and PII

Utility-Scale

[ Supply Chain, Overhead, Margin

installation cost.
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Solar Growth Coast to Coast g A

T()p 10 States Cumulative Solar Capacity by State, Q1 2017
CA: 18,963 MW - - -
<20MW  20-100  100-999 1,000-  >18,000 MW

NC: 3,288 MW MW MW 4,000 MW
AZ: 3,151 MW '

NV: 2,269 MW

NJ: 2,114 MW

MA: 1,592 MW
UT: 1,527 MW
GA: 1,478 MW

TX: 1,228 MW

10. NY: 1,012 MW

August 4, 2017 WWW.seia.org 21
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Yearly U.S. Solar Photovoltaic (PV) Installations
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Where the Growth is Happening =
Distributed Generation %5 ,\SblA
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Average Annual

No Data Lessthan10%  10%-20% 20% - 30% 30% - 50% Nearly 100% Gl'OWth Of

Distributed
Generation
Solar Markets,
2017-2022
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U.S Utility-Scale PV Pipeline
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In Construction
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Where the Growth is Happ‘é‘ﬁ"
Utility Scale . ssaeaasr

Growth of
Utility-scale Less than 100-500 500-1,000 1,000 - 2,000 Nearly 5,000
Solar from 2017- 100 MW MW MW MW MW
2022, as ;
compared to
2011-2016

August 4, 2017 WWW.seia.org 25
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Mature Markets Still BQQ ] = sty

Total Solar Investment,

2017 - 2021 - . -

Less than $500 $500 million - $2 billion - Nearly $20 billion
million $2 billion $6 billion

August 4, 2017 WWW.seia.org 26
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* Defending the Investment Tax Credit: can’t allow early expiration to set back the industry

* Other federal issues: ensuring viable PURPA statute, solar access on public lands, supportive IRS
policy, defending against overreach on permitting

This analysis
from SEIA &
BNEF during
the last ITC
extension
demonstrate the
potential impact
of a tax credit
expiration

August 4, 2017

Bloomberg

NEW ENERGY FINANCE

ITC expires
12 P

53|51

4142 |30 [4.1]|42[45]|48

2011201220132014201520162017 2018 201920202021 2022

©2015 @Aw
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ITC
expires

28



Solar Energy

Industries
Association®

* At end of 2017, 36 states will be at grid parity for rooftop solar. If Net Metering export rate
compensation is cut in half, only a handful will remain at grid parity

Customer Credits for Monthly Net Excess Generation (NEG) Under Net Metering
www.dsireusa.org / July 2016

- NEG credited at retail rate; credits do not expire
- NEG credited at retail rate at first, then credits expire or are reduced (e.g., to the avoided cost rate at the end of year)

[" ] NEG credited at less than retail rate (€.g., avoided cost rate) NOTE: The map shows NEG credits under statewide policies for investor-owned
utilities (IOUs); other utilities may offer different NEG credit amounts. IOUs in HI, NV,

2 3
HEG R cony e MS, and GA have other policies for compensating self-generators. Some I0Us in TX
|| No statewide mandatory net metering rules and ID offer net metering, but there is no statewide policy. I0Us in W differ in their

| treatment of NEG.

August 4, 2017 WWW.seia.org 29



Ensure Solar M: :
Remain Opg 1 and Robust: Sta | (S A =

Renewable Portfolio Standard Policies

www.dsireusa.org / February 2017

e * While RPS will
VT: 75%x2032 continue to be
S important in many
RI: 36.5% x 2035 markets, PURPA
CT: 27% x 2020 now drives more
R 20 utility-scale
= procurement.

MD: 25%x 2020

* Defending PURPA
at the state level and
ensuring level

g\ i 2 o1 29 States + Washington playing fields in

18 Sariiorios DC + 3 territories havea wholesale markets

cuam:25%x2035 'y Renewable Portfolio will be priorities

_ Standard .
UV 30%x2025 B etats w1 o have moving forward

renewable portfolio goals)

HI: 100% x 2045

. Renewable portfolio standard 3K Ey4ra credit for solar or customer-sited renewables
|:| Renewable portfolio goal T Includes non-renewable alterative resources

August 4, 2017 WWW.seia.org 30



Coordination with Utilities & Grid 5’@

Operators

{
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JJ

* Engagement with grid operators is critical

» Communicate that industry is ready to contribute positively
to an efficient, reliable, and secure grid

\ 3
Electric S‘ym:m Operator
IESO)

2 \

> S

o ' |\ /' REGIONAL
Electric Reliability { 7 TRANSMISSION

Council of Taxad Li " | ORGANIZATIONS
- ™\
-
¥\ THIS MAP WAS CREATED UsING
l\ J Engroy VeLocrry, Novemesr 2015
L
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Industry Leadership: Codes &
Standards |
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* National Electric Code — 2020 revision happening now with major implications for solar

* Installer safety, fire safety will always be important issues — we must /ead on them

August 4, 2017 WWW.seia.org 32
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Protection ——

Industry Leadership: CO‘_ S i

* Attacks on industry around consumer protection undermine all of the work we do
* Must continue to develop and promote our many resources around this issue:
: N
$“>\‘( ‘C‘\“&‘S‘\%%‘E\g“

AR JHDUD >
SO TS MER ¥

)

mer | |
wer

e Residenh’al Consy
de to Solar Po

SEIA SOLAR

BUSINESS

A T

s Assaciofion*
©2015 Solor Eneegy Indudrion Ass
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TX: Advocate against demand
charges and interconnection
fees in the El Paso Electric
rate case, and efforts at the

i

Cam—— A

PUCT and ERCOT to
maintain fair treatment of

USP.

August 4, 2017

CA: Working toward sensible
next-generation solar policies
in the nation’s leading solar
market.

State F

- -

MA: Fighting to get the NEM
caps raised once again in the
Commonwealth to align with
the new incentive program.

NV: Just enacted new NEM
policies that will reopen the
state’s residential market. But,
challenges remain: Gov.
Sandoval vetoed important

Solar Energy
Industries
Association®

NC: Second largest solar state
is jeopardized by harmful
PURPA proposals, rooftop
solar will continue to face
strong headwinds

community solar and RPS

bills

NY: Continuing to engage
with REV process to maintain
solar support and develop
successor tariffs for net
metering

WWW.seia.org

FL: Looking ahead to
2018 now that legislation
has opened up the market
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Represent Solar Nationally, Incl 1ding as tl
of and Research Cehter_for.tpé';' try Keton®

* Play to our strengths: people are hungry for industry data and policy updates
* Social media’s importance cannot be understated — keep investing

SEIA Twitter Followers: January 2016-Present SEIA Website Views by Section: Q1-Q2 2017

80,000
70,000

B Policy
60,000 Research
50,000 B About
40,000 B States

]
30,000 Homepage

B News
20,000

® Events
10,000 B Membership

0 ® Other
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Sl CINIBC HOMEUS. v NEWS MARKETS INVESTING TECH MAKEIT VIDEO SHOWE =
pv magazine

Texas Showdown: Solar cell tariff debate comes to

TAINABLE
the Lone Star State News - Featres - Events ~  Archive  About ~

L RGY | A CNBC SPECIAL REPORT

SUSTAINABLE ENERGY | TVSHOWS | BRAINSTORM EVENT | BETTER ENERGY g Seewo Chae

US solar market added more l:lnm
than two gigawatts in first
quarter of 2017, new study
shows

Anmar Frangou
Thursday, 8 Jun 2017 | 7:43 AM ET

EXCLUSIVE: Abigail Ross Hopper speaks
out on Suniva

After strongly criticizing the U.S. International Trade Commission's decision to the
bankrupt module manufacturer's petition for “global safeguard relief” from imports
of crystalline silicon solar PV cells and modules, the president and CEO of the Solar
Energy Industries Association (SEIA) agreed to talk further about her concerns with pv
magazine.

MAY 24,2017 FRANK ANDORKA

fecnBec
| swoceurcy J oeonant J rovce il wwears Jl wears s roucy Jl roucy Jl oo aueca ll ovmeo sares |
2 ﬂ:
S ST SRS —

5 Energy and Environment — r

gy . - g - =

I'he U.S. solar industry is DE L A B T,

—_— the Lone Star State.

s booming — and it isn’t afraid of

n
.  Trump
REUTERS
t ubves Muiow Wil Pt T Conmerny  Oebrovess Mow LR @ P W Ve
By Chelsea Harvey =
A
STAPLES

a8

-

L

Bankrupt U.S. solar company seeks new
tariffs on cheap imports

DATA DRIVES Solar Energy Industries Association's (SEIA) president and CEO Abigail Rass Hopper:
DECISIONS

Arep g

TRENDINC STORIES
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New Regional Market Trade Barriers Transmission & Grid
Opportunities Modernization

Tax Reform Energy Storage NEM 3.0




Solar + Storage i € NS

» Storage-friendly language being included in various state NEM/rate design legislation
« Many new utility-scale solar projects are incorporating storage
* What policy mechanisms are needed to advance solar + storage?

B T
7 A A
iy

AN
ARRANSNNNN
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Net Load - March 31
28,000
24,000 in ihree hours \ |
22,000
20,000
§ 18,000
16,000
14,000
12,000
10,000 S
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Solar Price Congestion

Legend
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 6/21/2017
8 Hour:12-13 Interval: 3
| Marginal Energy Cost: $27.58416

ode Ty ,,r-
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CC"I""" on: $-3

S..

k Map data £2017 Google, INEGI lmage y ©2017 NASA, TerraMetrics | Te ms of Usa
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* Map shows
Locational
Marginal
Electricity Prices
(LMPs) in the
California ISO
Real-Time Market

* Blue dots represent
nodes with
negative LMPs
caused by grid
congestion

e Solar can both
cause and alleviate
grid congestion

* Investment in grid
infrastructure,
including storage
also can play role

41
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* Prices have dropped by more than 60%
over the last 5 years

* Solar is an affordable energy option for
many Americans
* 2013 study found majority of customers in

CA, NJ and AZ had a median household
income between $40,000 - $90,000

FIGURE 1

* Community solar opens up a market for Percentage of installations by dataset and income range
those who don’t own their homes or don’t 90%
have an optimal roof for solar o5 — o
* Brookings Institute Study, May 2016: i~
Based on a wide review of net metering g e
analysis, solar has a net benefit on the e
distribution grid, helping reduce costs for g
non-solar customers | G 322%%
20%
10%
RN |
$0-39,999 $40,000 - 89,999 $90,000+
Sources: Arizona Goes Solar, "Arizons Public Service (APS): Installations,” svallable at hitp//ar dar.org/Utl A PublicService aspu (last

accessed August 2013} Go Solar California, “Download Current CSI Data,” available at htp//www.californiasolarstatistics.ca gov/current_data_files/ flast accessed
August 201 3); New Jersey’s Clean Energy Program, “New Jersey Solsr Installation Update.” available at http:/Awww.njckeanenergy com/renewable-energy/project-
sctivity-reportvinstallstion-summary-by-technology/solar-instalistion-projects (last accessed September 2013); US. Census Bureau, "American FactFinder
Advanced Search,” avatlable at hitp/factfinder2 census.gov/faces/nav/jsi/pages/searchresults xhtmifrefresh=t (last accessed September 2013)
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» Sean Gallagher, Vice President of State Affairs: sgallagher(@seia.org

* Dana Sleeper, Director of External Affairs: dsleeper(@seia.org

» Kevin Lucas, Director of Rate Design: klucas@seia.org
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