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About the SunShot Solar Outreach Partnership

IGMA w I:J/“,:» NARC

Leaders at the Core of Better Communities American Planning Assoclation

Making Great Communities Happen

Building Regional Communities
National Association of Regional Councils

LCL-EI “' MIISTH{

Local
Governments
for Sustainability

I.« NC CLEAN ENERGY THE S®LAR FOUNDATION i SEPA
‘.% TECHNOLOGY CENTER

Research and Education to Advance Solar Energy

solar electric power association
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The SunShot Solar Outreach Partnership (SolarOPs) is a U.S.

Department of Energy (DOE) program designed to increase the use and
integration of solar energy in communities across the US.
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About the SunShot Solar Outreach Partnership

" |ncrease installed capacity of solar electricity
In U.S. communities

= Streamline and standardize permitting and
interconnection processes

» I[mprove planning and zoning codes/
regulations for solar electric technologies

" |ncrease access to solar financing options
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Complimentary Services

Technical Regional
Resources /T  Workshops

‘

. One to One Strategy
“ Assistance ' Session
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Complimentary Services

Helping Policymakers \

Technlcal Understand Best Practices:
Resources  Case Studies

* Fact Sheets
e How-to Guides

 Toolkits

waw.solaroutreach.org/

—
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Technical Resources

Solar Powering Your Community Guide

usomsmen o | Energy Efficiency &
ENERGY |Soosicencre

A comprehensive resource to
assist local governments and
stakeholders in building local _

SOLAR POWERING
solar markets. YOUR COMMUNITY

A GUIDE FOR LOCAL GOVERNMENTS

Second Edition
JANUARY 2011

@ e
www.energy.gov
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Complimentary Services

Guickly get up to speed on

key solar policy issues:

Regional
+ Solar 10| Workshops

* Planning for Solar
* Implementing an Ordinance

* Streamlining Solar Permits

\ * Growing your Market /
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Complimentary Services

~

Develop an
implementation

strategy for smart Strategy
\solar policy j Session
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Complimentary Services

Receive customized
technical support on

One to One implementation of
“ Assistance &mart solar policy y
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After This Session

Talk to Us!

Sign up for a 20 minute

consultation to learn more about
our free services

See Riana Ackley to sigh up.
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We want to get to know you better
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Who are you?

Administrator

Planner

Elected official

Code enforcement official
Solar industry

Academic representative
Community member
Other

33%

0%

0%

0%

33%




Where are you coming from?

A. South Bay Cities COG
B. Other areainS. California

C. Rest of California

83%
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What size is your community?

< 10,000 People

10,000 — 50,000 People

50,000 - 100,000 People

> 100,000 People 27% 27%

47%




How familiar are you with solar?

A. Little to no knowledge 799
B. Some knowledge
C. Solar expert




Do you have solar on your home?

A. Yes 90%
B. No




Solar Development in the US

In 2013, the US solar industry installed

131,000 new solar installations
of which

94% were residential projects
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If you do have solar on your home:
How did you finance it?

A. Cash 100%
B. Loan
C. Grant
D. Other

0% 0%
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If you don’t have solar on your home:
Why not?

Shaded roof
Structural issues

28% 28%

Too expensive

Rent your home

HOA Rules

Don’t know where to start
Other




Does your local government have solar on
public properties?

A. Yes
B. No
C. I don’t know

53%




09:30 — 09:45
09:45 — 10:00
10:00 — 10:30
10:30 — [ I:15
| 1:15— 12:15
12:15— 1:00
1:00 — 1:20
1:20 — 2:00
2:00 — 3:00
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Agenda

Putting Solar Energy on the Local Policy Agenda
State of the Local Solar Market

Federal, State, and Utility Policy Drivers

Solar in Development Regulations (then Break)
Local Speaker on Permitting and Q&A

Lunch Break

Installing Solar on Municipal Facilities

Solar Financing

Local Speakers on Solar Financing and Q&A



09:30 — 09:45
09:45 — 10:00
10:00 — 10:30
10:30 — [ I:15
| 1:15— 12:15
12:15—- 1:00
1:00 — 1:20
1:20 — 2:00
2:00 — 3:00
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Agenda

Putting Solar Energy on the Local Policy Agenda
State of the Local Solar Market

Federal, State, and Utility Policy Drivers

Solar in Development Regulations (then Break)
Local Speaker on Permitting and Q&A

Lunch Break

Installing Solar on Municipal Facilities

Solar Financing

Local Speakers on Solar Financing and Q&A



Solar Technologies

Solar Photovoltaic (PV) Solar Hot Water Concentrated Solar Power
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Solar Technologies

Solar Photovoltaic (PV) Solar Hot Water Concentrated Solar Power
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Some Basic Terminology

Cell
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Array

Some Basic Terminology

U.S. Department of Energy
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Some Basic Terminology

Production
Kilowatt-hour (kWh)
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Capacity / Power
kilowatt (kW)
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Some Basic Terminology

A Resi A
Residence Factory
ﬁ 5 kW m | MW+

Office
50 - 500 kW

@
& Utility
2 MW+
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What are the top 3 benefits solar can bring to your
community?

Economic development &
job creation

Environmental & public
health benefits

Reduction and stabilization
of energy costs

Energy independence &

27%

26%

resilience
Value to the utility
Community pride & @ &S &
e("" R &\.\,'b @ \,90 (5"
& R4 o & ) 6\\}
Other @z\oq RGO
& & o0 &



Solar Economic Growth

$16,000,000,000
$14,000,000,000
$12,000,000,000
$10,000,000,000
$8,000,000,000
$6,000,000,000
$4,000,000,000
$2,000,000,000

SO
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~40% CAGR

1

2006 2007 2008 2009 2010 2011 2012 2013

Source: SEIA/GTM Research —2009/2010/2011/2012 Year in Review Report

http://www.seia.org/research-resources/us-solar-market-insight 31




Solar Job Growth

Solar Job Growth in the US

180,000

160,000

140,000

120,000

100,000

80,000 SEIA
60.000 . Estimates
’ / . The Sola.r
40’000 Foundation
O B [ [ [ [ [ [ [ [ ]

2006 2007 2008 2009 2010 2011 2012 2013 2014
(est.)
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The Local Economic Opportunity

| Megawatt of Residential Solar
Development in California:

39 Jobs .« S5.3 Million

In economic output

eeeeeeeee

Shot Source: JEDI Model, NREL
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Economic Development in California

There are currently

1,672 solar companies

that employ

47,223 people

eeeeeeeee

Shot Source: SEIA, The Solar Foundation
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Benefits: Valuable to Electric Grid

= Avoided Energy Purchases
" Avoided T&D Line Losses
* Avoided Capacity Purchases
* Avoided T&D Investments

" Fossil Fuel Price Impacts

* Backup Power
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Smart Investment for Homeowners

Average Home Value Premium for Solar PV Systems in California
$50,000.00

$45,000.00
$40,000.00
$35,000.00
$30,000.00
$25,000.00
$20,000.00
$15,000.00
$10,000.00

$5,000.00 58,892

$0.00
1 kW 3 kW 8 kW
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Smart Investment for Businesses

Top 20 Companies by Solar Capacity

45 megawatts

Dow Jones and Co
White Rose Foods
Toys 'R' Us
General Motors
L'Oreal

Intel

(4

FedEx
Sefevy deployed as of
Volkiwagen August 2013 -

Kaiser Permanente
Bed Bath and Beyond
U.S. Foods
Campbell's Soup
Staples

enough to power
73,400 homes
N

McGraw Hill
Johnson and Johnson
Macy's

Ikea

Apple

Kohl's

Costco

Woalmart

0 10 20 30 40 50 60 70 80 90 100
Solar Capacity (MW)
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Smart Investment for Governments
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Smart Investment for Schools

Current: Brighter Future

A Study on Solar in U.S. Schools
ESa x 3,752

©® = $77.8m

v THE SLAR FOUNDATION®

“Oumearcn v Covcarn 1 Asvasce Sau Cramy.

Schools powering minds.

Solar powering schools.

Potential:

Iél s 40,000 -

— ' ' S \ : -
S A ,3 ;w
©® = 3$800m T AR
' Powere d by
////”“ SunShot Source:The Solar Foundation (http://schools.tsfcensus.org)
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09:30 — 09:45
09:45 — 10:00
10:00 — 10:30
10:30 — [ I:15
| 1:15— 12:15
12:15—- 1:00
1:00 — 1:20
1:20 — 2:00
2:00 — 3:00
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Agenda

Putting Solar Energy on the Local Policy Agenda
State of the Local Solar Market

Federal, State, and Utility Policy Drivers

Solar in Development Regulations (then Break)
Local Speaker on Permitting and Q&A

Lunch Break

Installing Solar on Municipal Facilities

Solar Financing

Local Speakers on Solar Financing and Q&A



California Solar Market

Cumulative CA Installed Solar Capacity (MW)
9000
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7,808 MW
(Q2 2014)

B Res M Non-Res M Utility

Enough to power over
', Powered by ol
///////“ SunShot Source: SEIA/GTM Research, Solar Market Insight 1.6 million CA homes
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US Solar Market

Installed Capacity by State (MW) 2013

42.8% of US

J
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California Solar Market

California
BEREBEBEE 205
watts per person
UusS

39

watts per person

eeeeeeeee

Shot Source : Solar Energy Industries Association/GTM Research Solar Market Insight Q2 2014.
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World Solar Market

Solar PV Capacity and Additions, Top 10 Countries, 2013

Gigawatts
40
+3.3
. M Added in 2013
30 2012 total
o
~8.5% of
20 +129 .. World Total
I
+6.9
+4.8
+
0.2 406
- +15 +0.8 +0.2
| — —_—
0
Germany  China Italy Japan United Spain France United Australia Belgium
States Kingdom

REN21. 2014. Renewables 2014 Global Status Report (Paris: REN21 Secretariat).

Renewa ble Energy
Policy Network
for the 21t Century
Pt
O]~ &
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US Solar Resource

kWh/m2/Year

B

o $ $» o Q $ O Q Q $ o
Q Q
RS SR G I S I S I S S e

Annual average solar resource data are for a solar collector oriented toward the south at a filt = local latitude. The data for Hawaii and the 48 contiguous
states are derived from a model developed at SUNY/Albany using geostationary weather satellite data for the period 1998-2005. The data for Alaska are
derived from a 40-km satellite and surface cloud cover database for the period 1985-1991 (NREL, 2003). The data for Germany were acquired from the
Joint Research Centre of the European Commission and is the yearly sum of global irradation on an optimally-inclined surface for the period 1981-1990.

; the National Renewable Mm%wwn.abora;y ofy 1
1,000 Miles Tor e U Depariment o Erergy %.’N#
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What are the top 3 barriers to solar
adoption in your community?

High upfront cost
Lack of education
Lack of policy support
Lack of utility support
Private interests

Lack of HOA support
Historic preservation
Reliability concerns
Environmental impact
Other

33%




Regional Workshop Surveys

Q: What is the greatest barrier to solar adoption in your community?




Activity: Addressing Barriers

Environmental Impact
Reliability concerns
Lack of HOA support
Historic Preservation
Other

Lack of utility support
Lack of policy support
Lack of education

High upfront cost

Shot
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The Cost of Solar PV

US Average Installed Cost for Behind-the-Meter PV

$14
$12  —
~—— \
Q $10 ~
— SN —-—
& $8 —
= ™
S $6 e
- "
o \9
33% drop in price
82 2010 - 2013
$0
1998 2013

Shot Tracking the SunVIl:The Installed Cost of Photovoltaics in the US from 1998-2013 (LBNL) o0
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The Cost of Solar PV

Stage |

=—=Solar Price
—Retail Price

—=Wholesale Price

- Cost of Electricity

Time
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Subsidies and Support

Subsidies for Conventional and Solar Energy, 1950-2010

Oil $369 Billio

‘

Natural Gas $121 Billion

Coal $104 Billion

Nuclear $73 Billion

Solar . $17 Billion

0 50 100 150 200 250 300 350 400
Value of Subsidies and Support ($ billions)
Poweredghot Source: Management Information Services, Inc. October 201 1. 60 Years of Energy Incentives: Analysis of 52

U.S. Department of Energy Federal Expenditures for Energy Development; SEIA, May |, 2012. Federal Energy Incentives Report.



The Cost of Solar PV

Stage | Stage 2

=—=Solar Price
—=Retail Price

Wholesale Price

- Cost of Electricity

Time
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The Cost of Solar PV

Stage | Stage 2

Solar Price
—=Retail Price

Wholesale Price

- Cost of Electricity

Time
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The Cost of Solar in the US

Comparison of US and German Solar Costs

$6.00

$5.00

$4.00
k]
(v}
2 $300 -
a ® Total Installed Cost
“ $200 -

$1.00 -

$- - |
US Solar Cost German Solar Cost
B .. Sundhot Source: NREL (httpul/wwvnrel gov/docs/fy | 4ostil60412.0d)

LBNL (http://emp.Ibl.gov/sites/all/files/Ibnl-6350e.pdf) (http://www ] .eere.energy.gov/solar/pdfs/sunshot_webinar_20130226.pdf )
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The Cost of Solar in the US

Comparison of US and German Solar Costs

$6.00

$5.00 -

$4.00 -
bd
«
% $3.00 - ® Non-Hardware Cost
g ® Hardware Cost
“ $200 -

$1.00 -
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US Solar Cost German Solar Cost
poweredbgyhot Source: NREL (http://www.nrel.gov/docs/fy | 40sti/60412.pdf)
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The Cost of Solar in the US

Comparison of US and German Solar Costs

$6.00

$5.00 -

$4.00 -

$3.00 -

$ per Watt

$2.00 -

$1.00 A

$— [ |
US Solar Cost German Solar Cost

Powered by
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The Cost of Solar in the US

Comparison of US and German Solar Costs

$6.00
$5.00 -
$4.00 -

]

«
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| -

Q Overhead J

® $200 - —
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US Solar Cost German Solar Cost

a gh Ot Source: NREL (http://www.nrel.gov/docs/fy | 4osti/60412.pdf)

U.S. Department of Energy LBNL (http://emp.Ibl.gov/sites/all/files/Ibnl-6350e.pdf) (http://www | .eere.energy.gov/solar/pdfs/sunshot_webinar_20130226.pdf )



The Cost of Solar in the US

/$I.6O

$1.40

$1.20

$1.00

$0.80

S per Watt

$0.60
$0.40

$0.20

\ $0.00

N

Solar Soft Costs \

Other Paperwork
Permitting & Inspection
® Financing Costs

% Customer Acquisition

¥ |nstallation Labor /

BC T ~laiaale ol Yalle ) ol |
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Challenge: Installation Time

e | 00 days

from inception to completion

“w 8 days

from inception to completion
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Time to Installation

Average Time to Permit a Solar Installation

18

| 4

Hours

SO N h~A O 00O O BN
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US

Source: NREL, LBNL

7.2x more man-hours

needed in the US

Germany




Permitting Costs

Average Cost of Permitting in the US and Germany

$0.25

$0.20 21x the cost for
- permitting in the
\J
3 $0.15 US
g
2 $0.10
O

$0.05

$_ I

US Germany
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Germany’s Success

Consistency and Transparency

through

Standardized Processes

eeeeeeeee
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The Cost of Solar in the US

Change in Soft Costs and Hardware Costs Over Time

No change in soft

costs between
2010 and 2012

J

2010 2012 2014 2016
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2018

M Soft Costs

B Hardware Costs



Workshop Goal

Enable local governments to replicate
successful solar practices to reduce soft
costs and expand local adoption of solar

energy
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