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Central New York Regional Planning & Developmer?t Board

« Market Context — PV “Soft Costs” and
Community Solar

« Solarize Madison Project Goals
* Project Location and Partners

* Project Process and Timeline

* Project Results

An Independent Contractor to: P{W @ Central New York
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Annual average solar resource data are for a solar collector oriented toward the south at a tilt = local latitude. The data for Hawali and the 48 contiguous
er

Joint Research Centre of the European Commission and is the yearly sum of global irradation on an Mwmsun:oelormaemwsl -1990.
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Comparison of US and German Solar Costs

B Non-Hardware Cost

B Hardware Cost

US Solar Cost German Solar Cost

An Independent Contractor to:

! Energy. Innovation. Solutions.

. Central New York
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LCOE for a residential PV system in Los Angeles

0.35
0.30 -

£ 0.25 -
<0.20 -
20.15 :
w 0.10 -
0.05 -
0.00 -

LCOE without incentive LCOE with ITC+CSI
mUSA®@ 6.205/W mGermany @ 3.12 S/W
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Breakdown of Cost Differential Between German and U.S. Residential PV
(customer-owned systems)

7.00 |
6.00 - Cost t
difference
5.00 -
of - - 012 0.09 o2Y
§ 4,00 - 53.19/W -
N 3.00 -
L
2.00
1.00
U.Dﬂ T I I I I T T I
German module inverter other installationfcustomer PlI permitting salestax  profit,
system hardware  labor [acquisition fee overhead
and and other
system residual
design costs

An Independent Contractor to:
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Comparison of US and German Soft Costs

$6.19 — | LBNLTTS: Residential systems of any size,

6.00 - | excluding 3rd party owned systems o

2.00 - Implied soft-BoS + profit
> ™ (residual! of TTS system prices and hardware costs) M soft BoS + profit
~ 4.00 - W other hardware
ﬁ 300 - $3.00 M inverter
o . MNREL cost

7 modeling H2 2011 M module

2.00 -

100 - —  GTM/SEIA*

0.00 - .

Usa 2011 Germany 2011

An Independent Contractor to:

! Energy. Innovation. Solutions.

. Central New York
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Customer Acquisition

~N

10x the cost for
customer

st per Watt
&+
o
o1
o

Germany
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B 24nshat

Residential, Commercial, and
Utility-Scale Photovoltaic (PV)
System Prices in the United
States: Current Drivers and
Cost-Reduction Opportunities

Alan Goodrich, Ted James, and
Michael Woodhouse

NRELis 2 nati the U.S. of Energy, Office of Energy

y & Renewable Energy, Alliance for By, LLC.

Technical Report
NREL/TP-6A20-53347
February 2012

Contract No. DE-AC36-08G028308

Non-Hardware (“Soft”) Cost-
Reduction Roadmap for
Residential and Small
Commercial Solar
Photovoltaics, 2013-2020

Kristen Ardani', Dan Seif®, Robert Margolis',
Jesse Morris?, Carolyn Davidson', Sarah Truitt,
and Roy Torbert?

"National Renewable Energy Laboratory
2Rocky Mountain Institute

NREL is a national laboratory of the U.S. Department of Energy
Office of Energy Efficiency & Renewable Energy

Operated by the Alliance for Sustainable Energy, LLC.

This report is available at no cost from the National Renewable Energy
Laboratory (NREL) at wvaw.nrel.govipublications.

Technical Report

NREL/TP-7A40-59155

August 2013

Contract No. DE-AC36-08G028308

Benchmarking Non-Hardware
Balance of System (Soft) Costs for
U.S. Photovoltaic Systems Using

a Data-Driven Analysis from PV
Installer Survey Results

Novemnber 2012

An Independent Contractor to: Y
@ Contutenitend Centrdl NEW YORK
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U.S. Surveyed Soft Costs

$0.22
$1.40 - Other Paperwork
$1.20 -

+$1.00 - B Permitting & Inspection

$0.67

%080 " Financing Costs

#$0.60 - —
$0.40 - $0.59 @tomerAcqm@

Per Watt
$0.20 - B [nstallation Labor
$0.00 -

An Independent Controctor to:

! Enenrgy. Innovation. Solutions.
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SYSTEM COST ($/W)
LR

£ @2

senergy

£6.60

SUMSHOT TARGET

5 1w
Residential

* For commerclal PY the other soft costs
catagory incledes P

cip

. Central New York

45,946

SURVEYED
:I SOFT COSTS

SUMSHOT TARGET

= 260 kKW
Commerclal

Other Soft Costs”  [JJj P Hardware
B Installation Labes Customer Acquisiti
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SunShot Customer Acquisition Roadmap

Added Cost Per Watt

$0.80
$0.70
$0.60
$0.50
$0.40
$0.30
$0.20
$0.10
$0.00

An Independent Contractor to:

y Energy. Innovation. Solutions.

20102011201220132014201520162017201820192020
-+- Current Trajectory —=—Roadmap Target
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Community Solar

Solarize:  Group  purchasing for
residential solar PV projects

SOLARIZE <« Solarize SOlarize

MASS : 51 - connecticur ASHEVILLE

SOLARIZE
BROOKLYN

KENSINGTON
WINDSOR TERRACE
FLATBUSH

solarize washington solarize pOI‘ﬂGI’IdP

a program of northwest seed

An Independent Contractor to:
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Solarize and Customer Acquisition Costs

» Mean bid success rate is
slightly lower in the US
(30% in US vs. 40% in
Germany)

German installers leverage
partnerships with equipment
manufacturers

Langen (2010) points to
simpler and more certain
value proposition in
Germany (i.e., FiT), installer
learning, and critical mass
for word of mouth

An Independent Contractor to:

! Energy. Innovation. Solutions.

Average Customer Acquisition Costs

$1.20
[ System Design
111
$1.00 1.07
B Non-project
$0.80 specific Marketing
$0.69 & Advertising
%‘ $0.60 B Other project-
S specific Customer
his Acquisition
$D_4ﬂ o> 0.4 —
A Woodlawn
Associates 2012
$0.20
$0.07
® Langen 2010
50.00 - 88
USA Germany
(2010) (2011)

. Central New York
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Solarize and Customer Acquisition Costs

Barriers Solutions

High upfront cost ™% Group purchase

Complexity =% Community outreach

Customer inertia ™ Limited-time offer

An Independent Contractor to:
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Central New York Regional Planning & Developmer;{ Board

* Transform interest in clean energy into action

by tackling the three major market barriers:
» cost

= complex process

* customer commitment

« Atleast 15 solar photovoltaic (PV) and 20
solar hot water installations

* Reduce costs by 20-30 percent

An Independent Contractor to:

i
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Le=gend
@ Res dev In FEMA Flood Zane A
O FResdev inAg District
®  Fesdev 104 mills from Lake
® Commerclal Dev
@ Other Res Dev (Resldential Devalopment)

=) vunicpal Bouncary
[ Lakes

POP in City!

Villages 31805 | 32400 | 31473 | 30978

POP in

Towns 33255 | 38828 | 23288 | 40468 | 7
TOTAL 65150 | @9,120 -':9.-*-414:?3.-*-43
% in City/

Village 490% | 47.0% | da9% | a49%

%inTowns | 51.0% | 53.0% [ 551% | 551%
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Project Partners

i
=

RRISVILLE

STATE COLLEGE

\
” |l ]
| A
a. J 4
’ .;:f; : 4

An Independent Contractor to:
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Marketing
Select &

Decision
&

Site
Enrollment § Assessme

Installer Workshop nt

S

Installation

.(clalNewYok
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* February: engage partners

* March: RFP issued

* April: installer selection

e April = May: outreach and education
(workshops and open houses)

e July 12 — enrollment closes

e July-October: assessments, proposals,
contracting, installation

.( eeeee | New York
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Y

Installer Selection

ETMSC L ARnes

‘d“; rower Work For v
o

“3

ARISTA

power

An Independent Contractor to:

Energy. Innovation. Solutions.

SOLARIZE MADISON: { ﬁ
REQUEST FOR PROPOSALS FOR THE INSTALLATION OF Vllllll
SOLAR ENERGY SYSTEMS

INVITATION FOR PROPOSALS

Notice 1s hereby given that proposals are invited for Professional Services related to the installation of small
solar energy systems throngh the Solarize Madison Program. The program consists of services fo design,
procure, and mstall new, photovoltaie (PV) systems (direct owned or leased) for a cohort of Madison County
cosumers based upon the scope of work contained in this Request for Proposal (RFP). The intent 1s to select
one or more firms to provide services.

The Feguest for Proposals document may be obtained by email (scott. ingmire @madisenconnty .y, gov)or
downloaded from www.selanizemadisen com. Sealed proposals must be submitted to no later than Mav 4,
2012 at 3:00 PM to:

Madison County Purchasing Department
Attention — Solarize Madison County
PO Box 633

Wampsville, NY 13163

For mere information, contact: Scott Ingmére, Director
Madison County Planning Department
315-366-2498
scott.ingmirej@madisoncounty.ny.gov

Dated this 30 March 2012,

. Central New York Centréﬂ '\][ W YORK
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Total

PV System Equipment

Capacity
(kw)

Information

iizenergy

Participant

250W Solar
World Price
SunModule SM (8/Watt)
Mono
265 W Suniva Price
Module = ($/Watt)
250 W ASW Enoh Price
Module fphase (8/Watt)

An Independent Contractor to:

Q
A

Enenrgy. Innovation. Solutions.

$3.70 $3.65 $3.60 $3.50 $3.50
$3.80 $3.75 $3.70 $3.60 $3.60
$3.90 $3.85 $3.80 $3.70 $3.70

‘ Central New York

/i limate change
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Solar Hot Water System

Equipment Information

iizenergy

management

Total
Participant
Capacity
(kit)

Tank

SPP VHP-30 8o gal.
1 Collector

SPP Spartan Cocat

2 Collectors 80 gal.

SPP Spartan

An Independent Contractor to:

Q
AN

Enenrgy. Innovation. Solutions.

Price ($/kit) $7,231  $7081 86,931  $6,781 $6,781
Price (s/kit) $6,464 $6314 $6,164  $6,014  $6,014
Price ($/kit) $7,313  $7163 $7013 $6,863  $6,863
‘ Central New York
/i limate change
innovation program CHALLENGE
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* 6 Q&A sessions throughout
Madison County ]]l]hbféfﬁ/
* 4 In-Depth educational
sessions

\ Cornell University
N Coccrre rative Extension
Madison County

 Over 200 attendees

. Central New York

limate change v
innovation program CURLLENCE

¥ Enengy. Innovation. Solutions.
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keting & Workshops

Madisc

Follow us on Search

Home

Solar Program

2013 Pricing Options
Sign-up

About CNY Solar
2013 Workshops

Testimonials

Calendar of Events

FAQ

Contact Us
More

Home Education Workshop & Tour June 9, 2013
Solar Program
2013 Pricing Options The Nuts and Bolts
V\(orkshops Time: 10:00 a.m. - 12:00 p.m.
Sign-up
Calendar of Events Location: Shannon Hall, Room 104, at Morrisville
Testimonials State College
i Where do the nuts and bolts go in your solar hot
Contact Us water and solar PV system? Anindepth

discussion of all of the components that make uy
More: your solar hot water or solar PV system and how

Fhil Hofmeyer and particpants had an nteractive discussion and all works together.
Volunteers & Sponsors Bolts workshop. esnameRny
An Independent Contractor to: N
Central N York 2
@ cervatilen ot Central NEW YORK
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June 13, 2012 THE POST-STANDARD
| LocAL NEws |

Madison County to harn
P ims Scott Ingmire said the collabo- &
Pd"i“’,' n:“."‘mm mwhm;mo{inhndin How to learn more
Public
at disconnted prices. yngelmm :mﬁm ymxprhuy weeaks for homeowners, business owners, farmes, Institutions
‘programs in Portland, munkcipaites intetested In the Sovize Madizon procram:
ggﬂ% s which planted lmm-dnmlnl Mmi-ylﬂws;:m . Cazenovie Public Library, 100 Albany St.,
solar installations in
“The ccunty that brought lnonllnln{kdmml\crﬂmlhr Nw;nto’pm..mmmmm 101 Falls 8w,
initiati' £
:;m?':';wamkmn L e ::::1 naum..nuniwnmy.wmol.ﬂw Kendrick
nesses and others instal]  Should reduce costs to home- mu"“

- 0 B Onelda Uibeay, 20 Broad 3t Oneids.
mgﬁgm:;m- m""{g“’ f’““‘" mrn 9pm.mn-||coop«ammm Eaton
dh:% m;”r"”"l W'P‘“m""ﬂm‘m_ mu.1mspm DeRuyter Library, 803 Utica St., DeRuyter.
hquhdd-lmlw.mm- Sealliss, e ntalied
photovoliaic, a¢ coul dmphymwoﬂpu Central New Yock Regi
m‘mlmm“‘m Wis centhe ‘entral New gional callection system at the
Voo, offiials said unty ' ‘Wecanhnumcven Planning and Development nounl_ylmdﬁ 1997, and

Tuesday impact,’ said, Board. ing
l.tholmolSuperwswlme( P“‘“ S Madison County has afong  the | |wini?'69‘.’m
.n.e et will Bolp thos: mthebelnerpmn;wccm history with green encrgy proj-  Year, the facility was the first
Ihe project will help those  receive forall involved.”  cats In 2000, the stae’s first Manicipal in the coun-
interested in installing sol Solarize Madison orj windmil wmbmlllnme wbulilmwlumhw!m

panels overcome financial and
logistical roadhlocks. Group soon followed by dmm of Ingmiite said the pew wln‘

et ot Sl turbines tuming on farms. program will be u.c next chap-
stallat s, proj 1 across the county. (!lmlhecmnl s green ener-
organisee will help guide ps-§2,000 solarcentive,psid 1 Offcinls nsalled a metne $3 b ¥

ticipants through site assess-  by'a 330,000 r_'hm-m Chmaa ’

ganizers
10 sign up interested tor

E%lnmbys 30. The

15 hom: wrmmslxmcon-

ment and desiga, financial ser-  Innovation
vices and instalfation. stration gnnl ca«my ommh
County Planming Director  received in 2010 from the

SPECIAL REPORT
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By mcx surzen
Surr year,
‘will undergo
la-i."n:v:-n for 2012 ms’-ﬁ:uﬁ-m-’zu
afer being selected a5 contrac- ‘cled aftr similar initiatives in Oregon and
tors for a new solarpower grouppur- I—aa——--l.-\'bi
e o 0 Mt Conss ‘working toward a bachelor's e
program, Solarize Madison, se- ‘newable-energy technology
lected Rochester-based Arista Power, Inc. Stte College.
and Endicot-based ETM Solar Works to Madison County
install photovoltaic solar-power systems in Central New
Madison County. Arista Fower wil sell
Wt " o e
systems.
Solaize. Madison call for the compa-
nies fo_install & combined minioum of
systens n 2012 T s open 10 8 variety

Energy. Innovation. Solutions.

y

Stdarize Madison
.com

Empowering communities through collective bargaining

Learn how this volunteer-driven volume purchasing program saves you
money on a solar energy system. Solarize Madison is open to all
homeowners, business owners, ﬁ\rmcrs, institutions and municipalitics.

Final Workshop: The Nuts & Bolts
_]u[y 3oth at 7:00 pm
Charlton Hall Rm 215 at Morrisville State College

Register Online: www.solarizemadison.com

Contact: Jamie Hart, Madison County Planning Deprartment, Of

: (315) 366-2378

BUSINESS JOURNAL

CENTRAL NEW YORK

Solarize Madison project hires Rochester contractor
by Traci DeLore

5/31/2012 1:29:00 PM

WAMPSVILLE — The Solarize Madison ¢ ity-focused, ¢ bl gy program has
selected Rochester-based Arista Power, Inc. as one of fwo confractors to install at least 30 solar-

photovoltaic systems in Madison County.
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Enrollment
Stitarize Madison

Solar Ambassador Application and Agreement

Welcome to Madison County’s Community Solar Program, Solarize Madison. By completing this Application, you have
an opportunity to participate in and facilitate the success of the Solarize Madison. As a condition of participation in the
Solarize Madison program, the System Owner becomes a Solar Ambassador and agrees to enter into and abide by the
terms of this Application and Agreement.

Please complete the information on pages 1 through 2.
Applicant Information (Print):

Name

Telephone

Email

Service Address

City , New York Zip

Utility Name

Mailing Address (if different)

City/State Zip

The responsibilities of becoming a Solar Ambassador for the Solarize Madison community solar program are as follows:

An Independent Contractor to: )
@ central ";j' ""t" . Central NEW YORK
C Ima eg ange
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Solarize Madison |

Solar Ambassador Locations

An Independent Contractor to:

! Energy. Innovation. Solutions.

@ Central New York
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Madison County Installations
2003-2012
45
E 10 40
f; 35
£ 30
£ 25
220
S 15
©
5 10 .
el
£ s 1 3 5 2 :
Z 0 0 1 2
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012%

An Independent Contractor to:
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Price per Watt-DC in Madison County, NY
2003-2012

$12.00
$10.10

$10.00

$8.00

$6.00

$4.00

Price per DC-Watt

$2.00

$0.00

2003 2004 2005 20006 2007 2008 2009 2010 2011 2012

Installation Year

An Independent Contractor to:

Energy. Innovation. Solutions.

. Central New York

\.‘
Centrdl NEW YORK
c limate change = 7 |
innovation program CHALLENGE




Cid

DB

energy

management

Central New York Regional Planning & Development Board

Price by County for Completed Systems

Project Results

Price by County for Completed Systems

Madison I
Broome Oneida
Genesee Yates H
Chautauqua Broome MaclISOI'\ c Du nty
Hamilton Chautauqua
Cayuga al
Erie| Jefferson| # 1
Wyoming Oswego
Wayne Genesee
Oswego T E— Wayne
Lewis Erie
Orleans QOrleans
Chemung Qrange
Oneida Niagara
Schenectady Herkimer
Monroe Allegany
Herkimer ‘Schenectady
Allegany . Onondaga
Cattraugus Madison|County Hamiton
Orange Monroe
Onondaga omil
Sleuggn # 2 4 :’gcklam
Montgomery St. Lawrence
Niagara Cm— Ricnmond
Madison| Cortland
Greene Montgomery
Westchester Fulton
Ontario Caltaraugus
Rensselaer Chemung
St. Lawrence Lewis.
Putnam| Westchester
Fuiton Schuyler
Rockland Rensselaer
Tioga Clinton
Albany Putnam
Dutchess Steuben
Sullivan Chenango
Cortland Livingston
Chenango Saratoga
Schoharie Sullivan
Ulster| Greene
Saratoga ‘Ontario
Richmond Albany
Warren Dutchess
Columbia Schoharie
Otsego Ulster|
Yates Warren
Washington Washington
Tompkins Tioga
Delaware Queens|
Queens Seneca
Livingston Tompkins
Jefferson Otsego
Franklin Columbia
Schuyler Essex
Essex Kings
Clinton Delaware
Kings Frankiin
Seneca Bronx
Bronx New York
New York ‘ ‘ i T T I
10.00
50,00 s200 54100 56,00 s8.00 $1000  $1200 $0.00 52.00 400 £ 2 s

ice er Watt-DC]
System Price ($ per Watt-DC) System Price (5 p )
Included Dates: 1/1/2003- 127312011 NYSERDA FV Program Analysis by PowerClerk® 4/2/2012 10:32 AM

Included Dates: 17112003 - 41312013 NYSERDA PV Program Aralysis by PowerClerk® 412013 10:36 AM
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Project Results

2013 Program

Legend

' Solar PV
* Solar Hot Water
iﬂs Both PV and Hot Water

PV SIZE [SHW SIZE
5.3

14

3.12)

7

MAP # [TYPE SHW SIZE
17 |HotWater [1VHP 30
18 Hot Water [1SPP
19 Hot Water [2VHP 30
20 |HotWater |1VHP30
21 [HotWater |1VHP 30
22 |HotWater |1VHP30
23 |HotWater |12VHP 25
24 |HotWater |1VHP30
25 |HotWater |9VHP 30
26 |HotWater |15PP
N
w®s
Date: 9/17/2013 3
Nccw \
An lndependent: Contz ek . Central New York N L AR .
Centrdl NEW YORK

>
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Installed Solar PV
2013 Total 137.8
2012 Total 184.2
Grand Total 322.0
%ﬂf,‘,‘ ﬁ'.'mf | e \ Grand Total 2012 and 2013
Type # of systems kWh
Solar PV 50 322
SHW 23
An Independent Contractor to: @ Central New York
nyserda e
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50 new installations totaling 322 kW
30% reduction in installation costs

280% Increase in residential installatio

‘\.‘
.............. Centrdl NE W YORK
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Annual Portland Residential PV Installations

g
g
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alilliocetaddd  Project Results

A household is

0.78% more likely to adopt solar
for

each additional installation in their zip code

Source: : NYU Stern and Yale School of Forestry — Peer Effects in the Diffusion of Solar Panels
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Ce 1t ﬂm W YORK
c limate change | ]
innovation program CH ALLENGE w ¥




<

“energy

B management

Central New York Regional Planning & Development Board

An Independent: Contractor to:

Enenrgy. Innovation. Solutions.
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Questions?

Chris Carrick
CNY RPDB Energy Program Manager
ccarrick@cnyrpdb.org
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Climate Smart Communities
Webinar

E-Mail Addresses

 Mark Lowery




Climate Smart Communities
Webinar

Website Address

http://www.dec.ny. 50845.html




