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Objective: Will access to diverse distributed generation policies increase investment by
customers and provide benefits to utility companies?

Method: Reviewed existing regulations and policies for solar energy in 19 states with emphasis
on community-based solar programs. Conducted Focus Groups in Mexico.

Next Steps: Interview state and local administrators, utilities, regulators, companies and
customers in the U.S. selected states.
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Background

Predictions versus realities of PV module prices

Steep reductions in the German FiT.
Polysilicon prices ease off of highs.
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Solar Photovoltaic (PV) projections
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* 44% growth 2011 —-2012
* 5,900 MW — 1 million average homes

Updated: April 2012
Source: GTM/SEIA : U.S. Solar Market Insight Q4 2011 & 2011 Year-in-Review
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Key Challenges

* Lack of up-front capital for development of
customer-sided systems, limited customer
access

* Program transparency and predictability in the
solar market
— Net metering facility and program size caps (1%
utility peak load)
e Sustainable new business models
— RPS limits and retiring public funds programs

www.enhergy.arizona.edu




Program Design

* Administrative oversight

* Diverse customer segment access to solar
iInvestment

* Programmatic forms of incentives

e Setting rates, limits and return on investment

fﬁ , R E N www.energy.arizona.edu

ARIZONAﬂ : Renewable Energy Network



Distributed Generation Policy
Program Activity

Program Tyoe AZ CA Cco CcT DE DC ME MD MA NV NH NJ NM NY OR RI X VT WA
Regulation and Rules
RPS
solar/distributed gen carve-out
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Interconnection
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Green Power Purchasing
Public Benefits Fund
Incentives
PACE
Utility Community Solar .
Community Aggragation
Crowd Funding
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Installed $/watt* $ 631[S 707|5581|$717|$775|56.69|5599|S$690|S 6.08[S5695(5483|S 752|5$686|S744|5$572|5620|$582|S 6638|5823
Cumulative Installed Capacity (kW) 812 1937 91 38 48 9 1 89 245 80 4 980 97 84 46 2 77 28 2

* source: NREL OPENPV Project, 2012

106 MW cumulative installed capacity 2012
— 19 out of 50 states

* Average S5 - S6/installed watt

fﬁ : R E N www.energy.arizona.edu

ARIZONAﬂ : Renewable Energy Network



Rural Community Access to Solar

SNAP — SUSTAINABLE NATURAL ALTERNATIVE POWER

Washington State — 140 kW
Administrative  Public Non-profit Start date
entity Utility local service 2001
District provider
Solar Energy Schools, Up to 25kW 1/year
producer Non-profits, $0.14/kWh
(Wind) Business
Solar Energy Supporter  Up to $200/
Customer mth payment
Pros Access for rural customers
Cons Tax deductible contribution no ROI
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Crowd- Funding for Solar

Solar Mosaic

California and New York $2.2M program
Administrative LLC, Based in Start date - 2009
entity Develops and California
manufactures
PV Tiles
Solar Energy Schools, Non-
producer profits, Business
Solar Energy Invest directly $25 monthly 4.5 -6.4% ROI
Customer from bank minimum
account
Pros Host sites install solar with little to no upfront cost,
can attract investors national level
Cons Limited to CA and NY unless accredited investor -
$200k per year or S1million net worth. Dependent
on federal and state subsidies.
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«, Brewster Community Solar Garden® Cooperative, Inc.

Solar Garden

Colorado, California and Massachusetts

Administrative

Project

Crowd funding

entity Developer or or PPA
utility company
Solar Energy Schools, Non- 10 kW — 20
producer profits, Business MW
Solar Energy Pool resources monthly Credit on bill or
& Customer to cover upfront  minimum municipality
costs payment purchases net

metering credits
at discounted
rate through PPA

Pros

Neighborhood or municipality pools resources to cover
capital cost to cover specific energy usage (load)

Cons

Requires Virtual net metering and state-level

legislation
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Community Solar

Community Solar

Multiple states

Administrative  Utility

entity company
Solar Energy Schools, Up to 20
YOUR ANNUAL
ENERGY USE producer Non- MW
profits,
Business
Each solar block produces 2,500 kWh of solar energy annually, which is Sol E P h thi Credit
enough to power typical kitchen appliances, washer and dryer for a year. olar nergy urchases mon Y redit on
- Customer monthly minimum bill
: kWh payment
> 2 = @
- | - blocks
Pros Solar investment without
AVERAGE NET COST MORE PER MONTH PER BLOCK . q 0
installation and up-front costs, siting
to reduce transmission congestion
Source: www.srpnet.com, Salt River Project a nd | nvestment

Cons Site specific, program caps
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Clean Energy Authorities

Marin County, CA (6 other states) — 2010, provides electricity for 75% customers

Administrative entity  Local electricity Sets rates for Governance —
provider and non- “green” electricity elected board of
profit public directors
agency

= 7 | Solar Energy producer Procure energy 10 kW - 20 MW Hydro, wind and
=7 = from project solar
developers

Solar Energy Customer Option to buy 50%  Utility charge for ~ $0.90 more than

or 100% electricity  delivery, power utility company,
from “Green Power supply charges savings up to S8 in
Authority” or utility summer and $2 in
company winter

Pros Offers higher percentage of RE than utility company at

competitive rates, financed by customer rate payments

Cons Community Choice Aggregation legislation
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Conclusions
Implementing low-cost community-based
solar purchase programs might sustain solar
market growth

Programs dependent on state and local
support (taxation) and Federal Investment Tax
Credit

Robust and consistent customer awareness
and outreach

Flexibility of utilities in regulated markets to
adopt new business models
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THE INTEREST OF END USERS TO ACTIVELY
PARTICIPATE IN THE DISTRIBUTED GENERATION
MARKET IN MEXICO

Focus Group Results in four cities of Mexico
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Mexican Electric Power System and Tariff Structure
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Renewable Generation in Mexico
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Solar Distributed Generation Interest —Focus Group Methodology

— — -

Main goals of the focus groups were:
* to analyze population knowledge about
solar technologies, and
* their willingness to participate in the
growing distributed solar market

Results are oriented to:
* local governments
e policy makers in federal

m and regional levels

//\% e solar energy associations
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Solar Distributed Generation Interest —Focus Group Results

2. Factors that influence the decision to acquire
these technologies:

1. Most Preferred Technology :
* PV panels with battery backup

* Solar water heater and PV panels bundle * the guarantee of having your own electricity
* the lack of trust in real kwh payback cost (by
20 the utility company)
15 19
16
10 14
> 7 4 1
0
solar water pv panels  pv panels with pv panels off community combination of
heater connected to batery backup the grid solar SWH and PVs
the grid
3. The financial alternatives with more interest:
FIDE financial system i 50
loan programs 18 46
grants and institutional support 19 45
CFE financial system 23 a1
tax incentives 25 39
accelerated depreciation 30 5, no Tyes
property with already installed solar device 3133
volume purchasing 25 38
lease 19 45
bank financial system 19 45
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