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Addressing Soft Costs and Barriers
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About the SunShot Solar Outreach Partnership
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The SunShot Solar Outreach Partnership (SolarOPs) is a U.JS.
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

" Improve planning and zoning codes/regulations
for solar electric technologies

" |ncrease access to solar financing options
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Complimentary Services

‘

Technical Regional
Resources /1N Yorkshops

One to One Strategy
Assistance ' Session
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Shot  Email solar-usa@iclei.org to request a 20 minute consultation
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Complimentary Services

. Helping Policymakers \
Technical o

Understand Best Practices:
Resources e Case Studies

* Fact Sheets
e How-to Guides

 Toolkits

\www.solaroutreach.org/

Shot  Email solar-usa@iclei.org to request a 20 minute consultation
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Technical Resources

Solar Powering Your Community Guide

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

( X SOLAR AMERICA
@ tomvonimes

www.energy.gov
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Complimentary Services

éuickly get up to speed on ;.
key solar policy issues: Region&'

e Solar 101 N Workshops

* Planning for Solar
* Implementing an Ordinance

* Streamlining Solar Permits
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Complimentary Services

~

Develop an

implementation
strategy for smart j Strategy

solar policy Session

-
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Shot  Email solar-usa@iclei.org to request a 20 minute consultation
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Complimentary Services

Receive customized

technical support on
One to One | .

implementation of
Assistance &mart solar policy

/
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Shot  Email solar-usa@iclei.org to request a 20 minute consultation
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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 Autumn Proudlove to sign up.
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Ve 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
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Where are you coming from?

A. Triangle Area
B. The rest of North Carolina
C. Outside of North Carolina

0% 0% 0%



What size is your community?

A. < 10,000 People

B. 10,000 — 50,000 People
C. 50,000 — 100,000 People
D. > 100,000 People

0% 0% 0% 0%



How familiar are you with solar?

A. Little to no knowledge
B. Some knowledge

C. Solar expert
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Do you have solar on your home?

A. Yes
B. No




Solar Development in the US

In 2014, the US solar industry installed

195,000 new solar installations
of which

95% were residential projects
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If you do have solar on your home:

How did you finance it?

A. Cash
B. Loan
C. Grant
D. Other
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If you don’t have solar on your home:
Why not?

Shaded roof
Structural issues
Too expensive
Rent your home

HOA Rules

Don’t know where to start
Other
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Does your local government have solar on

public properties?

A. Yes
B. No

C. | don’t know

0% 0% 0%
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Agenda

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

Federal, State, and Ultility Policy Drivers

Planning for Solar: Getting Solar Ready

Solar Market Development Tools

Local Speakers

Developing and Solar Policy Implementation Plan for

e Your Community and Next Steps

U.S. Department of Energy



Agenda

10:20 — 10:50
10:50 — 1 1:20
11:20 — 1 1:50
| 1:50 — 12:15
12:15 — 12:50
12:50 — 1:25
1:25 — 1:35
1:35 —2:20
2:20 — 3:00

) Sunshot

U.S. Department of Energy

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

Federal, State, and Ultility Policy Drivers

Break and Grab Lunch

Planning for Solar: Getting Solar Ready

Solar Market Development Tools

Break

Local Speakers

Developing and Solar Policy Implementation Plan for

Your Community and Next Steps



Solar Technologies

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

Solar Photovoltaic (PV)
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Some Basic Terminology

Cell

Panel /| Module

Powere d

%/m SunSy,hot

U.S. Department of Energy



Some Basic Terminology

Array
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Some Basic Terminology

: Production
- Kilowatt-hour (kWh)
. 2

Capacity / Power
kilowatt (kW)

U.S. Department of Energy



Some Basic Terminology

N *
A Residence Factory
ﬁ 5 kW m | MW+

Office
50 — 500 kW

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

A. Economic development &
job creation

B. Environmental & public
health benefits

C. Reduction and stabilization
of energy costs

D. Energy independence &

resilience
M H 0% 0% 0% 0% 0% 0% 0%
E. Value to the utility [ e e o o o o\
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Benefits: Solar Economic Growth

$20,000,000,000
$18,000,000,000 /
$16,000,000,000

$14,000,000,000 ~40% CAGR
$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 ‘

2006 2007 2008 2009 2010 2011 2012 2013 2014

Shot Source: SEIA/GTM Research —2009/2010/2011/2012 /2014 Year in Review Report
U.S. Department of Energy http://www.seia.org/research-resources/us-solar-market-insight 31



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

Benefits: Solar Job Growth

250,000

200,000

150,000

100,000

50,000

eeeeeeeee

Solar Job Growth in the US

The Solar
Foundation

. SEIA
Estimates

Ll

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
(est.)

Shot Source: SEIA Estimates (2006-2009), The Solar Foundation’ s National Solar Jobs Census report series 32
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The Local Economic Opportunity

| Megawatt of Residential Solar
Development in North Carolina:

35 Jobs «« $4.3 Million

In economic output

eeeeeeeee

Shot Source: JEDI Model, NREL. US$2015. Assumes $4/W system cost.
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Economic Development in North Carolina

There are currently

| /7 solar companies

that employ

5,600 people
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Economic Development in North Carolina

Solar Companies Across the United States from SEIA’'s National Solar Database
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ICES

Stabilize Energy Pri

Benefit

Historical Avg Real-Time LMP (NEMABOS)
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Valuable to Community & Utilities

GRID
SERVICES

il

1T

FINANCIAL

SECURITY

ENVIRONMENTAL

SOCIAL

Powered by . .
Shot Source: Rocky Mountain Institute

ENERGY

energy
energy losses

CAPACITY

generation capacity
transmission & distribution capacity
DPV installed capacity

GRID SUPPORT SERVICES

reactive supply & voltage control

regulation & frequency response

energy & generator imbalance

synchronized & supplemental operating reserves
scheduling, forecasting, and system control & dispatch

FINANCIAL RISK

fuel price hedge
market price response

SECURITY RISK

reliability & resilience

ENVIRONMENTAL

carbon emissions
criteria air poliutants (SOx, NOx, PM10)
water

+ land

SOCIAL
Economic development (jobs and tax revenues)

U.S. Department of Energy (http://www.rmi.org/Content/Files/eLab-DER cost value Deck 130722.pdf) 37



http://www.rmi.org/Content/Files/eLab-DER_cost_value_Deck_130722.pdf

Smart Investment for Homeowners

Average Value Premium for Homes with Solar PV Systems

$18,000
$16,000
$14,000
$12,000
$10,000
L < | 5 000 $15,000 DG
$6.000 - $12,700
$4,000
$2,000
$0

All Homes California Rest of U.S. New Homes  Existing Homes

Shot Source: LBNL, Selling Into the Sun (2015)
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Smart Investment for Businesses

Top 20 Companies by Solar Capacity

L'Oreal
Intel ‘ ‘
FedEx
Safeway /
Wil 458  megawatts
Volkswagen

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

deployed by 20
companies as of

GOI4 y

Staples

McGraw Hill

Target

Johnson and Johnson

Macy's
Ikea

Apple
Costco
Kohl's
Walmart

0 20 40 60 80 100 120
Solar Capacity (MW)
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http://www.seia.org/news/new-research-top-20-commercial-solar-users-us-includes-iconic-american-brands

Smart Investment for Governments
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Shot Source: Borrego Solar
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Solar on Schools

Current:

Ié. X 3,752

& = $77.8m

Potential:

.ﬁ' 5 40,000 -
N
72,000

Brighter Future
A Study on Solar in U.S. Schools

AReport 8y THE S.LAR FOUNDATION*

nneeri s G 3 Apveecs S Cromy

for

Schools powering minds.

Solar powering schools.

Powered by
Shot Source:The Solar Foundation (http://schools.tsfcensus.org)
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http://schools.tsfcensus.org/

Agenda

10:20 — 10:50
10:50 — 11:20
11:20 — 11:50
1 1:50 — 12:15
12:15 - 12:50
12:50 — 1:25
1:25 — 1:35
1:35 —2:20
2:20 — 3:00
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Putting Solar Energy on the Local Policy Agenda
State of the Local Solar Market

Federal, State, and Ultility Policy Drivers

Break and Grab Lunch

Planning for Solar: Getting Solar Ready

Solar Market Development Tools

Break

Local Speakers

Developing and Solar Policy Implementation Plan for

Your Community and Next Steps



US Solar Market

6,201

Cumulative Total:

6,000
~18,000 Megawatts

= 5,000 4,776

:

2 4,000

B 3,360

2

=

£ 3,00

-

3 1,922

S 2,000

1,000
298
4 11 23 45 58 79 105 160 I
0 — — — - - -

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

m Residential m Non-Residential m Utility

Powered by
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US Solar Market

/ Total U.S. A

Installations in
2014:~7,000
Megawatts

2014 Solar PV Installed Capacity

California
North Carolina [ 397 MW

Nevada [ 339 Mw

Massachusetts 71 308 Mw
Arizona [l 247 MW

New Jersey |l 240 MW
New York [ 147 MW
Texas 129 MW

Hawaii |- 107 MW

New Mexico [I- 88 MW

M Residential = Non-Residential m Utility

©2015 @RESEARCH # SEIA =5
Powered by
Shot Source: Solar Energy Industries Association/ GTM Research, Solar Market Insight: 2014 Year-in-Review
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North Carolina Solar Market

Annual Installed PV Capacity in North

Carolina 953 MW of
Cumulative

450 Capacity at
400 end of 2014

350
@ 300
®
: 250
50 200
Q

T 150

100

2010 2011 2012 2013 2014

Shot Source: Solar Energy Industries Association/ GTM Research, Solar Market Insight
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North Carolina Solar Market

As of 2013...
North Carolina

[T 4 7 O 6
B s per persn
US

39

watts per person
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World Solar Market

Top 5 Countries Solar Operating Capacity (2013)

Germany ® Germany
26 % ® China

ltaly
m USA
Spain
Rest of World

Powere d by

Shot Source: REN 21
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US Solar Resource

%/m SOVS;‘I Syh ot

U.S. Department of Energy

kWh/m2/Year
O $ $» Q Q & o Q O $ Q
QS QS

R IR S R AR I I SO S S
Annual average solar resource data are for a solar collector oriented toward the south at a tilt = 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.

. This map was produced by " e
1,000 Miles e “”,u“&“&s“,‘”“pepﬁm:ﬁcgwﬁ = Q',’NE'_

Source: National Renewable Energy Laboratory
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What are the top 3 barriers to
solar adoption in your community?

G —
L] L]

A. High upfront cost

B. Lack of education

C. Lack of policy support

D. Lack of utility support

E. Private interests

F. Lack of HOA support

G. Historic preservation

H. Reliability concerns
FTHFLSS IS S
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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

U.S. Department of Energy
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The Cost of Solar PV

Median Installed Price

$14.0

$12.0

$10.0

38% drop in price
2011 -2014

$8.0

$6.0
$4.0
$2.0

$0.0
1998 2014

=@==Residential =@=Non-Residential <500 kW Non-Residential >500 kW

Powered by
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The Cost of Solar PV

Stage |

- -
=

(&)

=

t— .

@ —Solar Price

w . .

= —Retail Price

o g

2 Wholesale Price
o

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)
arr gh ot Source: Management Information Services, Inc. October 201 |.60 Years of Energy Incentives: Analysis of

U.S. Department of Energy Federal Expenditures for Energy Development; SEIA, May |,2012. Federal Energy Incentives Report. o4



The Cost of Solar PV

Stage 2

Stage |

|

>

=

(O]

=

rsg )

@ -—=Solar Price

w . .

= —Retail Price

L 0
2 Wholesale Price
o

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 -

$3.00 -

m Total Installed Cost

$ per Watt

$2.00

$1.00

$_ -

US Solar Cost German Solar Cost
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Sh O-t Source: NREL (http://www.nrel.gov/docs/fy | 4osti/604 | 2.pdf)

LBNL (http://emp.lbl.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 -

$3.00 - ® Non-Hardware Cost

B Hardware Cost

$ per Watt

$2.00

$1.00

$_ -

US Solar Cost German Solar Cost
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http://emp.lbl.gov/sites/all/files/lbnl-6350e.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 -
bf
> )
3 $3.00 - Profits, Taxes, &
. &
9 Overhead
“ $200 -
$1.00 ———
$- | |
US Solar Cost German Solar Cost
B bSyh O-t Source: NREL (http://www.nrel.sov/docs/fy | 4osti/604 | 2.pdf)

LBNL (http://emp.lbl.gov/sites/all/files/Ibnl-6350e.pdf) (http://www | .eere.energy.gov/solar/pdfs/sunshot_webinar_20130226.pdf )
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http://www.nrel.gov/docs/fy14osti/60412.pdf
http://emp.lbl.gov/sites/all/files/lbnl-6350e.pdf
http://www1.eere.energy.gov/solar/pdfs/sunshot_webinar_20130226.pdf

The Cost of Solar in the US

/i

$1.40

$1.20

$1.00

$0.80

S per Watt

$0.60

$0.40

$0.20

\\ $0.00

Powered by

Shot

U.S. Department of Energy

N Gommomiviemsos

Source: NREL (http://www.nrel.gov/docs/fy | 4osti/604 | 2.pdf)

Solar Soft Costs

Other Paperwork
Permitting & Inspection
® Financing Costs

m Customer Acquisition

M Installation Labor

LBNL (http://emp.lbl.gov/sites/all/files/Ibnl-6350e.pdf) (http://www | .eere.energy.gov/solar/pdfs/sunshot_webinar_20130226.pdf )
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Challenge: Installation Time

wrzen |00 days

from inception to completion

w8 days

from inception to completion

Powere d by
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Time to Installation

Average Time to Permit a Solar Installation

/.2x more labor hours

needed in the US

Hours

US Germany

Shot Source: NREL, LBNL

U.S. Department of Energy



Permitting Costs

Average Cost of Permitting in the US and Germany

$0.25

$0.20 21x the cost for
" permitting in the
f $0.15 US
g
g $0.10
O

$0.05

$_ [

US Germany

Shot Source: NREL, LBNL
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Germany’s Success

Consistency =« 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

A m Soft Costs

B Hardware Costs

2010 2012 2014 2016 2018 2020

Shot
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Local Government Impact

What would be the impact of a 25% reduction in
local government-addressable soft costs on the
value of a 5 kW solar investment!

Q4 2014 US Avg. Residential Installed Cost:
Net Present Value: $2,924

Payback Period: 14.8 years

After 25% Reduction in addressable soft costs: $3.26/W

Net Present Value: $3,696
Payback Period: 13.9 years
Net Present Value: +26%
Payback Period: - 6%
poweree gh ot Other Assumptions: Muskegon, M| TMY2 Weather Data; SkW solar PV system (30 deg. tilt, 180 deg. azimuth); 0.86 DC to AC derate factor; 0.5%/year degradation rate;
100% debt financing for 25 years at 5%; 30 year analysis period; 28% federal income tax rate; 7% state income ta 5% sales tax rate; 100% assessment for property

X rate;
U.S. Department of Energy taxes at 2% tax rate; 30% federal ITC; Consumers Energy Residential RS Rate; 2.5% annual rate escalator; 8,500 kWh/year electricity consumption



Workshop Goal

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

energy

U.S. Department of Energy



Agenda

10:20 — 10:50
10:50 — 1 1:20
1 1:20 — 11:50
| 1:50 — 12:15
12:15 — 12:50
12:50 — 1:25
1:25 — 1:35
1:35 —2:20
2:20 — 3:00
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Putting Solar Energy on the Local Policy Agenda
State of the Local Solar Market

Federal, State, and Ultility Policy Drivers

Break and Grab Lunch

Planning for Solar: Getting Solar Ready

Solar Market Development Tools

Break

Local Speakers

Developing and Solar Policy Implementation Plan for

Your Community and Next Steps



Solar Market: Trends

I I
Stage | | Stage 2 1 Stage 3
I I
I I
| 1 1
I I
I I
4 I [ _
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@ I —=Solar Price
o |
= : —Retail Price
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Solar Market: Trends

( )

A policy driven market designed to mitigate

costs and increase the value of solar production
\_ J

eeeeeeeee

Shot Source: Solar Electric Power Association



A Policy Driven Market

Federal

State
&
Utility

Shot

U.S. Department of Energy

Qualified Energy

Investment Tax Accelerated Conservation
Credit Depreciation
Bond
Renewable
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Investment Tax Credit

Type: Tax Credit
Eligibility: For-Profit Organization or Individual
Value: 30% of the installation cost

Availability: Through 12/31/2016
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Accelerated Depreciation

Modified Accelerated Cost-Recovery System (MACRS)
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Qualified Energy Conservation Bond
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Renewable Portfolio Standard

Retail Electricity Sales

Renewable
Energy

Any electricity source
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Renewable Portfolio Standard

Retail Electricity Sales

Solar carve-out

Renewable
Energy

Any electricity source
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Renewable Portfolio Standard

www.dsireusa.org / June 2015

. Renewable portfolio standard
. Renewable portfolio goal
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29 states +

Washington DC and 3
territories have
Renewable Portfolio

Standards
(8 states and 1 territory have
renewable portfolio goals)




North Carolina REPS

2015 Retail Electricity Sales
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RPS Impacts: Solar Deployment

RPS and Solar/DG Status of Top Ten Solar States
by Cumulative Installed Capacity (as of Q1 2015)

1 California Y N
2 Arizona Y Y
3 New Jersey Y Y
4 North Carolina Y Y
5 Nevada Y Y
6 Massachusetts Y Y
7 Hawaii Y N
8 New York Y Y
9 Colorado Y Y
10 Texas Y N
poweredbsyhot Source: DSIRE Solar (http://dsireusa.org/documents/summarymaps/Solar_ DG_RPS_map.pdf ); Solar

U.S. Department of Energy Energy Industries Association/ GTM Research Solar Market Insight 20| 3 Year-in-Review


http://dsireusa.org/documents/summarymaps/Solar_DG_RPS_map.pdf
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Renewable Energy Tax Credit

= 35% of cost of renewable energy project

= Available to North Carolina taxpayers for
projects built and placed into service in NC
during the tax year

= Residential PV max: $10,500/installation
= Non-residential PV max: $2.5 M/installation
= Expires at end of 2015

— Sunset provision for partially completed projects
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Property Tax Incentive

" Property Tax Abatement for Solar PV

— 80% of the appraised value is exempt from
property tax

— Residential systems may be 100% exempt as non-
business personal property.
e Does not have to be net-metered, but owner cannot
recognize income from a utility for the generation

" No sales tax exemption in NC

— State rate is 4.75% for sales and use tax, plus local
sales and use rates
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Net Metering

Net metering allows customers to export
power to the grid during times of excess
generation, and receive credits that can be

applied to later electricity usage.
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Net Metering

Selling Energy Back to the Utility: Net Metering

Solar Output Exceeding Demand Sold Back
to Utility/Credited to Customer Bill

Hourly Customer Demand (No PV)

Grid Energy Remaining
Savings from Customer
Self-Supply Energy Demand
from Grid
Solar PV Qutput Curve
Morning Afternoon Evening Night
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Net Metering: Market Share

Approximately 95%  of

distributed PV Installations are net-
metered
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Shot Source: IREC Solar Market Trends 2013
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Net Metering

44 states +

Washington DC and
4 territories have
net metering
policies

U.S. Territories:

[ State-developed mandatory rules for certain utilities
[ ] No uniform or statewide mandatory rules, but some utilities allow net metering

Powered by
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Net Metering: Resources

X I[7d-W Freeing the Grid
T“E Gnln NET METERING POLICIES AND

PrOVideS a. “report Card” for 2“12 INTERCONNECTION PROCEDURES
state POI'C)’ OoNn het mete r-in g ED o) (mrmwem) (sowmonme) (uor) (we) (come
and interconnection

2 FREEING BEST PRACTICES IN STATE

http://freeingthegrid.org/
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Net Metering: North Carolina

2007 2008 2009 2010 2011 2012 2013 2014 2015
I I I I I I I I I

F F D D D D C C C

Net Excess Credit Value 6, Applicable Utilities
Retail Rate & |IOUs Only

Granted to utility at end of

annual cycle

R System Capacity Limit G REC Ownership
| MW Utility owns RECs*

Shot *Unless customer is on a time of use tariff with demand charges

U.S. Department of Energy Source: Freeing the Grid



NC GreenPower

I”

= Alternative to net metering: “buy-all, sell-al

" Production payments for grid-tied PV, funded
by voluntary contributions

= Annual cap of 100 kWV for small PV — currently
full

* Must enter into a PPA with the utility

= Systems up to 5 kW receive $0.06/kWh plus
utility PPA (~$0.04/kWh) for 5 years

" [arger systems must apply through an RFP
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NC Green Power

Selling Energy Back to the Utility: NC GreenPower

Entire Output
Sold to Utility
(No Self-Supply)

Customer Energy
Demands 100%
Supplied by Utility

Hourly Customer Demand (No PV)

Solar PV Output Curve

Morning Afternoon Evening Night
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Interconnection

Standardized interconnection rules require
utilities to provide a fair and transparent
pathway for customer-generators and other
developers of distributed energy resources to
interconnect with the utility’s grid.
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Interconnection: North Carolina

2007 2008 2009 2010 2011 2012 2013 2014 2015
I I I I I I I I I

F B B B B B B B B

Applicable Technologies Applicable Utilities

- Includes solar PV, as well as |IOUs
other distributed generation

technologies
Bonus

System Capacity Limit 0 Based on FERC Small
No limit specified Generator

Interconnection
eeeee - Procedures

Source: Freeing the Grid
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Solar Access

A WS &Y ¥ '
! ¥ u s \‘\‘ P s, . ‘
: (FaIY . 4.0 &N R
. ." 1# s -

ns Ave amlf

wild]: 1o gzs @om l'u :
= SRR Eden Roc HoteI

Fontainebleau Hotel |

A Iandownr does not haveany Iegal right to the free flow
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Solar Access

Solar Access Laws:

|. Increase the likelihood that properties will receive
sunlight

2. Reduce the risk that systems will be shaded after
installation

3. Protect the rights of property owners to install
solar
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Solar Access

. Solar Easements Provision @ U.S. Virgin Islands

Solar Rights Provision

I Solar Easements and Solar Rights Provisions #% Local option to create solar rights provision
Powered by
Shot Source: Database of State Incentives for Renewables & Efficiency (www.dsireusa.org)
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North Carolina’s Solar Rights

= Cities and counties generally may not prohibit solar
energy installations
— May place certain restrictions on installations visible from
areas of common or public access
" Deed restrictions prohibiting solar installations are
also not allowed

Powere d by

Shot

U.S. Department of Energy



Solar Access

Solar America Board for Codes & Standards

A comprehensive review of

solar access law in the US — R T
SOLAR ACCE SS ["“\\\f
Suggested standards for a

model ordinance

www.solarabcs.org

Solar America Board for Codes and Standa ‘/ s
www. solarabes.org A
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Agenda

10:20 — 10:50
10:50 — 1 1:20
11:20 — 11:50
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2:20 — 3:00
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Putting Solar Energy on the Local Policy Agenda
State of the Local Solar Market

Federal, State, and Ultility Policy Drivers

Break and Grab Lunch

Planning for Solar: Getting Solar Ready

Solar Market Development Tools

Break

Local Speakers

Developing and Solar Policy Implementation Plan for

Your Community and Next Steps
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Effective Local Solar Policy

. Solar in
Planning for
Development
Solar .
Regulation

L ocal Solar

Policy

Effective Solar Solar Market
Permitting Development
Process Tools
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Effective Local Solar Policy

Planning for ViBET &
Solar goal setting

L ocal Solar

Policy
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Solar advances your community’s energy goals

A. Strongly Agree

B. Agree
C. Somew
D. Neutra

E. Somew

nat Agree

nat Disagree

F. Disagree

G. Strongly Disagree

0% 0% 0% 0% 0% 0% 0%
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Solar advances your economic development

goals

A. Strongly Agree

B. Agree
C. Somew
D. Neutra

E. Somew

nat Agree

nat Disagree

F. Disagree

G. Strongly Disagree



Solar advances your environmental and

health goals

A. Strongly Agree
B. Agree

C. Somewhat Agree
D. Neutra

E. Somewhat Disagree
F. Disagree
G. Strongly Disagree



Visioning: Scales & Contexts

Poll

Is solar on
residential rooftops
appropriate for
your community?




Visioning: Scales & Contexts

Poli

Is solar on
residential rooftops
appropriate for
your community?

A. Yes

B. Only in limited
circumstances

C. No

0% 0% 0%



Visioning: Scales & Contexts

Poll

Is solar on
commercial
rooftops
appropriate for
your community?




Visioning: Scales & Contexts

Poll

Is solar on
commercial
rooftops
appropriate for
your community!?

A. Yes

B. Only in limited
circumstances

C. No

0% 0% 0%



Visioning: Scales & Contexts
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Visioning: Scales & Contexts

Poll

Is solar on historic
structures
appropriate for
your community?

0% 0% 0%

A. Yes A=T——
B. Only in limited SEes=sss
circumstances &

C. No 9



Visioning: Scales & Contexts
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Visioning: Scales & Contexts

Poll

Is solar on
brownfields
appropriate for
your community!?

A. Yes

B. Only in limited
circumstances

C. No

0% 0% 0%



Visioning: Scales & Contexts
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Visioning: Scales & Contexts

Poll

Is solar on
greenfields
appropriate for
your community!?

A. Yes

B. Only in limited
circumstances

C. No

0% 0% 0%



Visioning: Scales & Contexts

Poll

Is solar on parking
lots appropriate for
your community?




Visioning: Scales & Contexts

Poll

Is solar on parking
lots appropriate for
your community?

A. Yes

B. Only in limited
circumstances

C. No

0% 0% 0%



Visioning: Scales & Contexts

Poll

Is building-
integrated solar
appropriate for
your community?
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Visioning: Scales & Contexts

Poll

Is building-
integrated solar
appropriate for
your community!?

A. Yes

B. Only in limited
circumstances

C. No

0% 0% 0%



Planning for Solar Development

Communitywide Comprehensive Plan

Neighborhood Corridor Plans Special District
Plans Plans
Green . |
Infrastructure Energy Plan Climate Action
Plan
Plans
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Technical Resources

Planning for Solar Energy

A guide for planners on
determining and
implementing local solar
goals, objectives, policies, and
actions

Planning for Solar Energy

American Plant
Reportvumber 575"
. Making Great
www.planning.org
Powere d by
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Effective Local Solar Policy

Solar in

Development
Regulation

L ocal Solar

Policy
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What is the cost of convoluted regulations
or ‘“‘regulatory silence’”?

A.

Increased risk of
Inappropriate
development

Increase in internal
review costs

. Loss of development

opportunities

. All of the above

0%

0%

0%

0%



Zoning Standards

Definitions Define technologies & terms
Applicability Primary vs. accessory use

* Heigh . k
Dimensional Standards elght >etbacks

* Size * Lot coverage

* Signage * Screening

Design Standards
* Disconnect  * Fencing

eeeeeeeee

Shot Source: American Planning Association
U.S. Department of Energy



Zoning Standards: Small Solar

Typical Requirements:

" Permitted as accessory use
= Minimize visibility if feasible

= Requirements:
— District height
— Lot coverage
— Setback

eeeeeeeee



Zoning Standards: Large Solar

Typical Requirements:

= Allowed for primary use in
limited locations

= Requirements:

— Height limits
— Lot coverage
— Setback

— Fencing and Enclosure

Shot

U.S. Department of Energy



Zoning Standards: Model Ordinances

iy NC Clean Energy Technology Center &
NC Sustainable Energy Association

n

NC SUSTAINABLE NORTH CARGLINA
ENER SOCIATION

This Model Ordinance is
SPeCiﬁC o Nort’] CarOIina and Template Solar Energy Development Ordinance

for North Carolina

was developed through a e ——

also in the US. Before the template, there was statewide discussion about how to regulate and permit
solar energy systems, and no clear guide 1o creating one that does not overly burden industry or
irresponsibly manage land use. Most local governments in NC, both at the municipal and county levels,

L]
provide some regulation on land use within their junsdiction, yvet most have vet to institute regulation
' O a O ra I ve S a (e O e r for solar development. This template ordinance provides consensus input on a best practice model for
how solar develapment can be regulated

Template Solar Ordinance Meets a Growing Need
The rapid growth in solar development in NC makes this a very opportunc time for development of the

template ordinance, particularly because there is significant experience across the state with solar

P ro C e S S prejects of all sizes, yet the industry is still at the carly stages of its ongoing growth.

L]

Template Approach Affords Flexibility
It s important to understand that the solar ordinance is a template rather than an enforceable rule or
one-size-fits-all law. It is designed to be adapted and then adopted by jurisdictions across the state and
o serve as the basis for local in their ities. In this way the
templaic solar ordinance provides valuable guidance while still aJ]uvnmz flexibility that local
governments may want to help them best address local interests.

Broad Stakeholder Working Group Enhances Templaie’s Value

The North Carolina Solar Center {NCSC) and the North Carclina Sustainable Encrgy Association
(NCSEA) managed the development of the template ordinance and the organization of the drafiing
working group. The working group consisted of‘r:msmmu-rs of the solar industry, local NC
planners, State Farm Burcau, NC Def of A NC Dey of Ex

Natural (DENR), NC A ion of County Commi NC League of
military, University of North Carolina School of Government, NC Conservation Network, Duk:
Energy Progress, North Carolina Statc University Foresiry, Federal Aviation Administration {(FAA),
and many others. The initil draft was developed by NCSC and NCSEA in May 2013 based on a study
of current NC solar ordinances and available state model ordinances. Throughout the summer and fall
the working group, often in the form of smaller topic-specific focus groups, worked to improve and
update the existing drafts. Additionally NCSC and NCSEA hosted five public forums across the state
on the development of the template ordinance. At these forums NCSC and NCSEA convened a group
of experts to nform mterested stakeholders in the arca about solar development and sts regulation. The
final three forums walked through the draft template and received valuable public feedback to assist
with its development

Powered by

o http://nccleantech.ncsu.edu/new-resources-for-promoting-solar-friendly-north-
U.S. Department of Energy carolina-homeowners-associations/



Zoning Standards: NC Model Ordinance

Three Solar Energy Systems (SES):

* Level | SES
* roof-mounted, ground-mounted up to 50% structure footprint
(=1 acre), mounted over parking area, or building-integrated

* Level 2 SES
*  Ground-mounted not meeting Level | and 0.5 acre for all
zoning areas
*  Exceptions:
* =£]0 acres for Commercial / Institutional
*  Any size for Industrial

* Level 3 SES
* All systems not meeting Level | or 2 criteria

o http://nccleantech.ncsu.edu/new-resources-for-promoting-solar-friendly-north-
U.S. Department of Energy carolina-homeowners-associations/



Zoning Standards: NC Model Ordinance

Three Solar Energy Systems (SES):

* Level | SES
* Permitted Use
* Not subject to screening requirements
* Meet zoning district requirements for setbacks, height
limits

* Level 2 & 3 SES
 Development Standards (<0.5 acres) or Special Use
Permit
* 20 foot height limitation (ground-mounted)
e Site plan submitted to Zoning Administrator
* Buffering and signage requirements
* Decommissioning plan

e http://nccleantech.ncsu.edu/new-resources-for-promoting-solar-friendly-north-
U.S. Department of Energy carolina-homeowners-associations/



Zoning Standards: Model Ordinances

RENg-M American Planning Association

This Essential Info Packet
provides example development Planning and Zoning

. for Solar Energy
regulations for solar.
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Shot https://www.planning.org/pas/infopackets/open/pdf/30intro.pdf
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https://www.planning.org/pas/infopackets/open/pdf/30intro.pdf

Zoning Standards: Model Ordinances

VANCE COUNTY, NC — ZONING ORDINANCES (Amended 2013)

 Accessory use. Permitted:
* Must meet setbacks for the zoning category and height limits

* Primary use (‘Solar Farms’). Conditional use minimum development requirements:
1. Height: 25’ ground-mounted

Setback: zoning district setback applies

Screening and Fencing: Adequate to prevent trespassing

Lighting: Shaded to reflect light away from streets, neighboring properties

Noise: 50 decibels max if next to residential area

Power Transmission Lines: Underground, to extent possible

Approved Solar Components: UL listing

Compliance with Building and Electrical Codes: building inspector checks

@y m oy @ o= 09 e

Utility Notification: must demonstrate utility approves interconnection
10. Abandonment: removed within 12 months of cessation of operations

Shot

U.S. Department of Energy

http://www.vancecounty.org/wp-content/uploads/2014/12/0Ord.-39-Zoning.pdf



Zoning Standards: Historic

Typical Requirements:

" Prevent permanent loss of “character defining”
features

" Possible design
requirements
— Ground mounted
— Flat roof with setback

— Panels flush with roof

Solar installation on rear of building out of sight from public right of way

— Ble n d CO I O r Heritage Hill Historic District of Grand Rapids, Michigan

(Source: Kimberly Kooles, NC Solar Center)

Shot

U.S. Department of Energy



Zoning Standards: Historic

North Carolina Clean Energy Technology Center

Provides sample design
principles and example
regulations incorporating Installing Solar Panels on

. . . . Historic Buildings
historic preservation into
sustainability and energy
projects.

W), SunsShot g ssaener g Bt

shot  www.solaroutreach.org
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http://www.solaroutreach.org/

Private Rules on Residential Solar

Guide for HOAs on solar
access law and simple
recommendations for
reducing barriers to solar
in association-governed
communities.

shot  www.solaroutreach.org

U.S. Department of Energy

The Solar Foundation

A Beautiful Day in the
Neighborhood

Encouraging Solar Development through Community
Association Policies and Processes

THE S@LAR FOUNDATION

Powered by
Shot

U.S. Department of Energy



http://www.solaroutreach.org/

Solar in HOAs: Best Practices

v" Provide clear, unambiguous design guidelines

v" Post rules and requirements online
v" Provide a list of all required documents

v Waive design rules that significantly increase
cost or decrease performance

v" Allow exceptions from tree removal rules for
solar

eeeeeeeee



Private Rules on Residential Solar

=L lIgl:B NC Clean Energy Technology Center

MODEL SOLAR GUIDELINES

A Resource for North Carolina Homeowners' Associations to Facilitate Solar Projects

MOdeI SOIar gUideIines for SOLARENERGYSYSTEM.S

Solar energy systems present a le alternative to oo ional energy tect ies, with the potential to
provide homeowners with 3 significant portion of their energy needs while safeguarding human health and
environmental quality and enhancing property values and economic opportunities throughout the community. While
S [ASSOCIATION MAME] recognizes these benefits, it is important that these systems are installed in a manner that

respects legitimate competing community interests. For purposes of these design guidelines, the phrase “solar energy
system” includes both phatovoltsic and solar heating andfor cooling technologies. For information on the benefits of
solar, refer to the companion brochure The Benefits of Going Solar: A Resource for North Coroling Homeowners’
Assodiations for additional information.

Al solar energy systems require ARC (architectural review committee or similar reviewing group in a HOA) approval. The
following documents must be included along with the required application or request form:

#® Plans showing visibility of the system from areas open to common or public access (e.g., public streets,
neighboring lats, or association properties or common areas);

® A drawing {with dimensions) showing the proposed location of the system and how the equipment will be
mounted, as well as a description of any visible auxiliary equipment, and;

®  Photographs or manufacturer literature for all proposed system including i color,
materials, etc.

Following submission of these materials, the ARC will either approve, request additional materials, recommend changes,
ar deny the system design and location as proposed or, if feasible, determine an alternate location for the system. If the
ARC fails to render a decision on the proposed system design and location within thirty (30) days after the submission of
all required application materials, approval will be automatically granted.

To the maximum extent possible, 2 roof-mounted solar energy system shall be installed so as to minimize its exposure
when viewed from areas open to common or public access (e.g., public streets, neighboring lats, or association
properties or common areas). Alternatively, the system may be ground- or pole-mounted, provided such a system does
not extend above the fence line and is screened from view from areas open ta common or public access.

Solar panels on front-facing or side-facing roof surfaces visible from areas open to common or public access must be
mounted in the plane of the roof surface minimizing stand-off distance from roof. Panels in other locations may be
angled to achieve optimum solar gain provided the top edge of the panel does nat extend above the roof peak. All
panels must be located entirely within a boundary defined by the roof eaves and peak. Visibility of the underside of the
panels shall be minimized from areas open to common or public access.

— http://nccleantech.ncsu.edu/wp-content/uploads/Model-HOA.-
Shot  gp|ar-Guidelines_Formatted_TSF-1.pdf

U.S. Department of Energy



Update Building Code

Solar Ready Construction:

Preparing a building for solar at the outset can
help make future solar installations easier and
more cost effective.

eeeeeeeee
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Update Building Code

Require builders to:

v" Minimize rooftop equipment

v Plan for structure orientation to avoid shading

v’ Install a roof that will support the load of a solar array
v" Record roof specifications on drawings

v Plan for wiring and inverter placement

eeeeeeeee

U.S. Department of Energy



Update Building Code

$5,000

$4,000 -

$3,000 -

$2,000 -

$1,000 -

when a building is
solar ready

N

4 _ )
60% Savings

/

Shot

U.S. Department of Energy

During Construction

After Construction

M Labor
M Equipment

Source: Solar Ready: An Overview of Implementation Practices [Draft]. NREL, Feb. 18,201 I.



Installation Soft Costs

$1.60 -
$1.40 -
$1.20 -
$1.00 -

$0.80 -

S per Watt

$0.60 -

$0.55

Per watt

$0.40 -

$0.20 -

eeeeeeeee

U.S. Department of Energy

M Installation Labor

14



Installation Labor Roadmap
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Effective Local Solar Policy

L ocal Solar

Policy

Effective Solar
Permitting
Process
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Challenge: Inconsistency

| 8,000+ (ocal jurisdictions

with unique zoning and permitting requirements

eeeeeeeee

Shot Source: http://www.nrel.gov/docs/fy | 20sti/54689.pdf
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Consumer Challenges

Powered by

Shot Source: Forbes
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Regulatory Barriers
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Planning & Permitting Roadmap
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Identifying Challenges

Solar Developer Perspective:
— Unclear or inconsistent requirements

— Lengthy application review process, even for small
Drojects

— High or inconsistent fees

— Multiple inspections and long inspection
appointment windows

— Lack of familiarity with solar

Added together, these cost a lot of time
and money!

Powere d by

Shot
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Identifying Challenges

Local Government Perspective:

— Solar permitting is a small portion of everything
else local governments do

— Many local governments are resource-constrained

— Inexperienced installers submit incomplete
applications

— Installations do not match design drawings

Importance of balancing government
needs and demands with encouraging
solar energy and economic development

Powere d by

Shot
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Implementing Improvements

= Responsibility for change
ShOUId be Shared between Sharing Success

Emerging Approaches
to Efficient Rooftop

Permitting authorities and Solar Permitting
the solar industry.

" Changes to permitting
policies should benefit
both local governments

and solar installers (as well

as their customers).

Powere d by

Shot www.irecusa.org/sharing-success/
U.S. Department of Energy



http://www.irecusa.org/sharing-success/

Expedited Permitting

Solar Permitting Best Practices:

v'Post Requirements Online
v’ Implement an Expedited Permit Process
v'Enable Online Permit Processing

v Ensure a Fast Turn Around Time

eeeeeeeee

Shot Source: IREC/ Vote Solar
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Expedited Permitting

Solar Permitting Best Practices:

v’ Collect Reasonable Permitting Fees

v"No Community-Specific Licenses
v'Narrow Inspection Appointment Windows
v Eliminate Excessive Inspections

v Train Permitting Staff in Solar

eeeeeeeee

Shot Source: IREC/Vote Solar
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Permitting: Best Practices

=R Ilf=l Interstate Renewable Energy Council

Simplifying the Solar Permitting Process

Residential Solar Permitting

Outlines Ieading best Best Practices Explained

To aid communities in designing effective and efficient solar permitting processes, the Interstate Re-

° ° ° °
newable Energy Council, Inc. (IREC) and The Vote Solar Initiative have identified nine Residential So-
lar Permitting Best Practices. This document provides additional context for these Best Practices and

permitting and provides
examples of implementation. et 0.

Powered by

Shot

U.S. Department of Energy

relevant resources to help communities implement them. For more detail on the examples of where the
Best Practices listed below have been implemented as well as additional resources see Sharing Suc-
cess: Emerging Approaches to Efficient Rooftop Solar Permitting.

1. Post Requirements Online

. o -
What does this mean? The municipality should Who is already doing it?

necessary information on obtaining a solar permit )
in that municipality or region. In particular, the | AiZona). solaronestopaz org
website should include a clear description of the ) )
requirements and process for getting a solar permit, || San Jose, CA, wuwsanjoseca goviindex.
including any necessary forms, and information || 2s2X?nid=1509

on fees and inspections. The website could also
contain checklists for the application and inspection || Berkeley, CA, www.cityofberkeleyinfo/solarpvper-
requirements for solar. mitguide

Why do it? Making these resources easily accessible
to solar installers can reduce the number of questions that
municipal staff have to answer and can improve the efficiency Additional Resources
of the permitting process for all involved. In addition, it can

help toincrease the quality of applications submitted, which in IREC Solar Permitting Checklists and
turn decreases the time required for review. It also decreases |  Guidance Documents, wwiw.irecusa.org/
the frustrating back-and-forth that installers and municipal wp-content/uploads/permitting-hand-
staff may otherwise experience. Providing these resources outvé-1.pdf

can be particularly helpful for new installers or those that . ) .

are new to that specific municipality. If a municipality has | IREC Inspection Checkiist (coming
unique or unusual requirements, or has recently modified | S00n)

their process or requirements, the website is a good way
for the municipality to identify these differences clearly to
installers and residents.

Vote Solar

THITIATIVE

http://projectpermit.org/wp-content/uploads/2013/04/Expanded-Best-Practices-7.23.13 VSI.pdf



http://projectpermit.org/wp-content/uploads/2013/04/Expanded-Best-Practices-7.23.13_VSI.pdf

Model Permitting Process

Solar America Board for Codes & Standards

Solar America Board for Codes and Standards ‘ =
Collaborate * I "
-

Expedited Permitting: | e

———

» Simplifies requirements for PV
applications

" Facilitates efficient review of ﬁl Example Design \

content .
Criteria:

=" Minimize need for detailed | ¢ Sjze < |0-15 kW

studies and unnecessary delays + Code compliant

* Weight <5 |b/ sqft

\<'4 strings or less | /

Powered by

Shot
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Agenda

10:20 — 10:50
10:50 — 11:20
1 1:20 — 11:50
[ 1:50 — 12:15
12:15 - 12:50
12:50 — [:25
[:25 — [:35
1:35 —2:20
2:20 — 3:00
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Putting Solar Energy on the Local Policy Agenda
State of the Local Solar Market

Federal, State, and Ultility Policy Drivers

Break and Grab Lunch

Planning for Solar: Getting Solar Ready

Solar Market Development Tools

Break

Local Speakers

Developing and Solar Policy Implementation Plan for

Your Community and Next Steps



Effective Local Solar Policy

a N

Understanding solar financing
Expanding financing options

Addressing customer acquisition

Local Solar \ \/—/

Policy

Solar Market

Development
Tools

U.S. Department of Energy



The Solar Equation

Cost

+ |nstalled Cost
+ Maintenance

= Direct Incentive

eeeeeeeee

eeeeeeeeeeeeeeeeeeeeee

Benefit

+ Avoided Energy Cost
*+ Excess Generation

+ Performance Incentive



Financing Costs

$1.60
$1.40
$1.20
$1.00

$0.80

S per Watt

$0.60
$0.40

$0.20

eeeeeeeee

U.S. Department of Energy

® Financing Costs
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Ownership Options for Solar

Direct
Ownership

Third-Party
Ownership

eeeeeeeee
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Direct Ownership

1
..

Customer




Third Party Ownership

E | Power Purchase Agreement or Lease .

Customer Developer




Third Party Ownership

Benefits Drawbacks

* No upfront cost * Investor needs higher ROI
* No O&M costs * PPAs not currently

= Low risk available in North Carolina

" Predictable payments

eeeeeeeee
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Third Party Ownership

100 -
R ———— =
— ~—
80 - T~
\
70 7] / \
50 - A\/
R /72% of residential
30 - solar installed in
- the US in 2014
was third-party
LN \_ owned .
0 I I I I 1
Q4 2012 Q1 2013 Q2 2013 Q3 2013 Q4 2013 Q1 2014 Q2 2014
—CA —AZ CO —MA —NJ —NY
cr bSyh ot Source: GTM Research/ Solar Energy Industries Association, U.S. Solar Market Insight Q2 2014

U.S. Department of Energy

GTM Research, U.S. Residential Solar Financing 2015-2020




Ownership Options for Solar

Direct

Ownership

Third-Party
Ownership

/Expand direct ownership
options by engaging local
_lenders

~

/
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Engage Local Lenders

Fewer than 5%

of the

6,500 banks in the US

dare

actively financing solar PV projects

eeeeeeeee
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Third Party Ownership: Cost

Weighted Average Cost of Capital

16.0%

14.0%

12.0%

10.0%

8.0%

6.0%

4.0%

2.0%

0.0%

Third Party Ownership Direct Ownership with Debt

Shot

U.S. Department of Energy



Engage Local Lenders: Resources

Local Lending for Solar PV

A guide for local governments |
seeking to engage financial o08, LoExLEONS RSO

o . . '‘® @ 70 ENGAGE FINANCIAL INSTITUTIONS
institutions S

www.solaroutreach.org

Shot

U.S. Department of Energy



Community Shared Solar

Community solar projects provide renters
and homeowners without a feasible
project the opportunity to invest in solar

Shot Source: Seattle City Light

U.S. Department of Energy



Community Shared Solar

Program Models:

5 s

= Utility Model

= Special Purpose Entity
Model

* Nonprofit Model

Powered by

Shot

U.S. Department of Energy



Community Shared Solar

Benefits Drawbacks

" Accessible for everyone = Administrative challenge
= Economies of scale = Tax credit issues

= Securities compliance

Powere d by

Shot

U.S. Department of Energy



Community Solar: North Carolina

= Policy Barriers:

— Net metering limited to a single site; no
“aggregate/virtual net metering”

— No third-party PPAs

= Opportunities:

— Work with local utility to develop
community solar program (“utility model”)

— Special-purpose entity model- sell power to
utility

eeeeeeeee
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Customer Acquisition

$1.60
$1.40
$1.20
$1.00

$0.80

S per Watt

$0.60
$0.40
$0.20

$0.00

Shot

U.S. Department of Energy

$0.48

Per watt

B Customer Acquisition

Source: National Renewable Energy Laboratory



Customer Acquisition

5% of homeowners that request a
quote choose to install solar.

eeeeeeeee
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Customer Acquisition

Barriers

* High upfront cost

= Complexity

= Customer inertia

eeeeeeeee
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Online Solar Marketplaces

" Address customer acquisition barriers by providing
information quickly and easily, saving both customers
and installers time and money

= Match interested customers with vetted local
installers

" Allow residential customers to obtain solar quotes
from multiple companies

= Can include financing options such as loans

= Often provide additional information and guidance

Powere d by

Shot

U.S. Department of Energy



Online Solar Marketplaces

energysage

COMPARE SOLAR PRICES ONLINE & SAVE

energysage.com/nccleantech

-

mIN e

QG Geostellar

Geostellar.com

pureenergies.com/us

eeeeeeeee
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The Solarize Program

Group purchasing for residential solar PV

SOLARIZE ') Solarize solarize
MASS mm - CONNECTICUT ASHEVILLE
. . Solarize 3/ (s, SOLARIZE
solarize portland. ’O’Blacksburg 0’ B ANGKE

eeeeeeeee
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The Solarize Program

Barriers Solutions

High upfront cost == Group purchase

Complexity =) Community outreach

Customer inertia ™= [ imited-time offer

eeeeeeeee
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Solarize: Process

Marketing : Decision
Site
& Enrollment Assessment &
Workshops Installation

Select

IN=UE

Powere d by
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Solarize: Lasting Impact

A household is

0.78% more likely to adopt solar

for

each additional installation in their zip code

eeeeeeeee

Shot Source: NYU Stern and Yale School of Forestry — Peer Effects in the Diffusion of Solar Panels
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Solarize: Lasting Impact

Annual Portland Residential PV Installations

600
500
400 I L
300 Solarize
B Independent
200
Lasting
100
Impact
0
2003 2004 2005 2006 2007 2008 2009 2010 2011
Powered by
Shot Source: NREL

U.S. Department of Energy



Solarize: Resources

The Solarize Guidebook

A roadmap for project
planners and solar advocates
who want to create their own
successful Solarize campaigns. S e

A

www.nrel.gov

Powere d by

%/m SunShot
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Solarize: Resources

Planning and Implementing a Solarize Initiative

Powered by

Shot
Presents two successful state- o
driven  Solarize  programs CIeanEsg?er%Yance
(Solarize Mass and Solarize GUIDEBOOK
: :
nnecti rovid
Co .ect cut) to provide best T == _=
practices to stakeholders B v.l“\k\\w

interested in replicating these
successes.

Planning and Implementing
a Solarize Initiative

A Guide for State Program Managers

( ) CleanEnergy
States Alliance

Shot http://solaroutreach.org/wp-content/uploads/20 14/04/CESA-Solarize-Guide-September-20 | 4-Final.pdf

U.S. Department of Energy



http://solaroutreach.org/wp-content/uploads/2014/04/CESA-Solarize-Guide-September-2014-Final.pdf
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Solar Market Development Tools

Break

Local Speakers

Developing and Solar Policy Implementation Plan for

Your Community and Next Steps
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Putting Solar Energy on the Local Policy Agenda
State of the Local Solar Market

Federal, State, and Ultility Policy Drivers

Break and Grab Lunch

Planning for Solar: Getting Solar Ready

Solar Market Development Tools

Break

Local Speakers

Developing and Solar Policy Implementation Plan for

Your Community and Next Steps



Local Speaker

Community Solar Services

Nelson Mullins.

Nelson Mullins Riley & Scarborough LLP

Larry Ostema

eeeeeeeee
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Solar Powering Our
Community

I AINABLE
Raleigh




Mission Statement

Mission Statement - The City Council reaffirmed
its mnission sfatement {Decemibzer 2009).

"We are a 21st Century City of Innovation focusing
on environmental, culturat and economic
sustainability.

We conserve and profect our environmental
resources through best practices and cutting edge

conservation and siewardship, land use,
infrastructure and building technofogies.

We welcome growth and diversity through policies
and programs that will protect, preserve and
enhance Raleigh's existing neighborhoods, natural
amenities, rich history, and cultural and human
resources for future generalions.

We lead to develop an improved neighborhood
quality of life and standard of living for all our
citizens. :

We work with cur universities, colleges,

and regional partners to promote emerging
technologies, create new job opportunities and
cultivate tocal businesses and entrepreneurs.

We recruit and train a 2 1st Century staff with the
knowledge and skill sets to carry out this mission,
through transparent civic engagement and
providing the very best customer service £ our
current citizens in the mast efficient and cost-
effective manner."




Raleigh's Commitment

to Sustainability
e US Mayors
Agreement
Green House Office of

Gas Inventory Sustainability



- Studied sources of GHG

- electricity, fuels, solid
waste treatment
wastewater treatment,
refrigeration and AC
and horses

- Largest source was
production/consumption

of electricity

- 151,000 Metric tons of %
COD aleigh




Renewable Energy

Technology to Date
Solar PV
Solar Methane Gas
Thermal Recovery

Geothermal Biofuels



Solar Thermal

-
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Fire Stations

- 5 Fire Stations
- Not utilized at much as anticipated
- Saving $300-$500 a year

City of Raleigh Municipal
Building

- Been installed since 1985

Buffalo Road Aquatics Center

- help reduce the cost of heating of the

pool




Biofuels

.

e




Neuse River Water
Treatment Plant

Background:

Started in April 2010 just
to determine how much
seed oil could be harvested
27 4 acres of sunflowers
were planted

Only 28 man hours were
accrued by the City's staff
for the planting, spraying
and harvesting

Seed delivered to a plant
in Virginia to be crushed

Results:

1,074 Bushels which
equates to

29,700 pounds of
sunflower seed

After crushing and
conversion 1,258 gallons
of sunflower seed
biodiesel fuel. This
equals 46 gallons of
biofuel per acre.

Next Steps:

e Grant from NC
Biofuels Center to
crush on site

* Expand the acreage
of the crop




Solar PV Projects
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City Owned

Annie Louise
Wilkerson
Nature

Preserve
-3 kW

Wilders Grove
Solid Waste

Services
-75 kW

Brentwood
Operations Facility
- 30 kW

TOTALS

- 108 kW

- Producing 118,800
kWh’s Annually

- Offsetting 82 Metric
Tons of CO2.




3rd Party Contractual
Agreements

EM Johnson
Water Treatment
Plant

- 250 kW

Neuse River Waste
Water Treatment

Plant

-1300 kW =1.3 MW
Raleigh
Convention

Center

- 500 kW

TOTALS

- 2,050 kW’s =2.05
MW

- Produces
2,255,000 kWh's
Annually

- Offsetting 1,555

Metric Tons of
CO2 Annually




Total Amount of

Solar PV Installed
2500
2,158 kW =
2000 2.158 MW’s
o
9
= 1500
E ® 3rd
» 1000 Party
E Solar
500 ® City
Owned
0 Solar
@) -] Lo (@\|
-] — i ‘o
- - - -]
(@\| (@\| (@\| (@\|

Year

Total Amount of

CO2 Offset From
Solar PV
: 1,637 Metric
2000 * Tons of COtZ
1500 ® 3rd Party
Solar
1000
m City
500 Owned
Solar
0
CO2
Offset



* Marsh Creek « Pilot Project



lease of underutilized property

increased public awareness of renewable w
energy technology R&l@lgh
opportunity to receive private sector benetfits
for the public sector

revenue stream for City owned facilities
offsetting operational costs

potential long term revenue stream through
3rd party agreements

future regulatory resources related to CO2
emissions

economic development tool encouraging new
business opportunities




 Current Survey
. Encumbrances? Title Exceptions and previous leases

& Any debt load, current financing on the property

@ Solar Investors typically request a Subordination, Non-
disturbance and Attornment (SNDA)

& Leasable part of a city-owned facility?

k Or is it a separate property?



& Relevant for issues regarding shading of the solar array

& Be sure you have the appropriate approvals

& The Utility typically requires an actual operation of 20 years
in order to receive credits



v Lease

@ Terms — Annual or deferred

@ Options to Purchase — The City has the option to purchase
system after 7, 10, 15 years

& License (the right to install)
2 SNDA (recorded after the above are signed)

k Tri-party agreement



NC SUSTAINABLE
<~ SOUTHERNENERGY ENERGY ASSOCIATION
St MANAGEMUENT

NORTH CAROLINA e
lﬁg. Solar Center ¢
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Rob Pinder

Executive Director,
NextClimate

Project Lead,
Solarize Carrboro

rob.pinder@solarizenc.org

Organized by

next
climate

In collaboration with
Town of Carrboro

NC Clean Tech Center
SolarOps



mailto:rob.pinder@solarizenc.org

What are the | cosT

barriers to COMPLEXITY
more solar

installations? | CONSUMER INERTIA




What we did

Sent out a request for proposals

Requwed three elements:
“urn-key solution

‘lered pricing

Enrollment deadline

After extensive vetting, we selected

Sl solar ENERGY
YeS/ solutions — MANAGEMENT




Outreach approach:
word of mouth

Make It easy to share

Personalized emails to neighbors
Social media

Make it worth talking about

Exceed expectations



Through April 18
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Through April 21
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Outreach approach:
earned media

IS It news?
Remarkable idea

Support of municipal government



Success of North Carolina Solarize programs

2.3 MW $8.5M
capacity Investment

Source: Sally Robertson, NC WARN



A portion of proceeds support
community solar initiatives
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Agenda

10:20 — 10:50
10:50 — 11:20
1 1:20 — 11:50
| 1:50 — 12:15
12:15 - 12:50
12:50 — 1:25
[:25 — [:35
1:35 —2:20
2:20 — 3:00
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Putting Solar Energy on the Local Policy Agenda
State of the Local Solar Market

Federal, State, and Ultility Policy Drivers

Break and Grab Lunch

Planning for Solar: Getting Solar Ready

Solar Market Development Tools

Break

Local Speakers

Developing and Solar Policy Implementation Plan for

Your Community and Next Steps



Activity: Solar in Your Community

|. Recognize successes

2. ldentify opportunities

3. Select strategies & best practices
4. Outline implementation plan

5. Discuss barriers to implementation

eeeeeeeee
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Activity: Solar in Your Community

Part |: Take 5 minutes to

complete the questions in ‘ ‘
the Developing Effective Solar ‘
Policies in Your Community

handout.

eeeeeeeee
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Activity: Solar in Your Community

Part 2: Spend the next |10
minutes discussing your
responses to Questions 8 — |2

with the others at your table.

Discuss strategies for
overcoming potential obstacles

to implementation.

eeeeeeeee
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Which “best practice” did you select to
pursue first?

Integrate solar in plans

Address solar in zoning
code

Adopt solar ready
guidelines

Define permitting process

Expedite typical solar
permits

© >

mo 0

F. Implement fair permit fees
0% 0% 0% 0% 0% 0% 0%

G. Expand financing options )
s Q\Qo Qobz *\Qz““ g < ) 6\{\"’ &ng" o
H. Implement solarize eSS ES
T W ,&o‘?a & & &
program R N S P

’&oé S & R de & ’bob &
X Q\Qa <<;\.Q \Q,



How difficult will it be to
implement this policy/program?

vn b W N —

Very easy 0%
Somewhat easy

Moderate

Somewhat difficult

Very difficult

B Very easy B Somewhat easy B Moderate

eeeeeeeee

Shot B Somewhat difficult O Very difficult
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Discussion
What obstacles stand in the
way of implementation?

eeeeeeeee

eeeeeeeeeeeeeeeeeeeeee



Discussion
What are possible strategies
to overcome those obstacles?

eeeeeeeee
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Agenda

8:50 — 9:20 Putting Solar Energy on the Local Policy Agenda
9:20 — 9:50 State of the Local Solar Market

9:50 — 10:20 Federal, State, and Uctility Policy Drivers

10:20 — 10:40 Break

10:40 — 11:10 Planning for Solar: Getting Solar Ready

| 1:10 — 11:45 Solar Market Development Tools

| 1:45 —11:55 Break

| 1:55 - 12:30 Local Speakers

12:30 — 12:50 Developing a Solar Policy Plan for Your Community
12:50 — 1:00 Next Steps

1:00 — 2:00 Lunch & Networking

%/m SOVS;‘I Syh ot
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Activity: Next Steps

What do you pledge to do when you leave
today’s workshop? [Orange Card]

eeeeeeeee
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Ben Inskeep Kate Daniel
Energy Policy Analyst Energy Policy Analyst
ben_inskeep@ncsu.edu kdaniel2@ncsu.edu

NC CLEAN ENERGY
I.(—% TECHNOLOGY CENTER



