Market Transformation Pathways
for Grid-Connected Rooftop
Solar PV in Minnesota

Produced on behalf of the Minnesota Solar Challenge Program

by Fresh Energy
2013

%M‘ S""S;‘Syh ot ) ‘Minnesota

U.S. Department of Energy 1S°|ar Cha"enge




ACKNOWLEDGEMENTS

Principal Authors:

Ross Abbey, Fresh Energy
Brian Ross, CR Planning

Project Partners:

City of Minneapolis

City of Saint Paul

Fresh Energy

Minnesota Department of Commerce, Division of Energy Resources
Xcel Energy

Funding Acknowledgement:

This project was made possible by a grant from the U.S. Department of Energy and the Minnesota Department
of Commerce throught the SunShot Initiative Rooftop Solar Challenge program. Matching funds were provided
by Fresh Energy and Izaak Walton League of America - Midwest Office.

The U.S. Department of Energy (DOE) SunShot Initiative is a collaborative national effort to dramatically reduce
the cost of solar energy before the end of the decade. To aggressively drive innovation and make subsidy-free
solar energy systems cost-competitive with other forms of energy, DOE is supporting efforts by private compa-
nies, academia, and national laboratories to reduce the cost of solar electricity to about $0.06 per kilowatt-hour.
Part of DOE’s larger effort to make solar energy more accessible and affordable, the SunShot Initiative will en-
able solar-generated power to account for roughly 14 percent of America’s electricity generation by 2030.

Disclaimer:

This report was prepared as an account of work sponsored by an agency of the United States Government. Nei-
ther the United States Government nor any agency thereof, nor any of their employees, makes any warranty, ex-
press or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of
any information, apparatus, product, or process disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product, process, or service by trade name, trade-
mark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or
favoring by the United States Government or any agency thereof. The views and opinions of authors expressed
herein do not necessarily state or reflect those of the United States Government or any agency thereof.

The information in this report is current as of April 2013. Report Addendum added in June 2013.

Photos:

All photos used in this document are licensed under the Creative Commons Attribution Non-Commercial
license at www.flickr.com/MinnesotaSolarChallenge.

Contact:

Any comments or questions regarding this report should be directed to:
Stacy Miller, Minnesota Department of Commerce
Stacy.Miller@state.mn.us
651.539.1859

or
Erin Stojan Ruccolo, Fresh Energy
Ruccolo@fresh-energy.org
651.726.7576

Cover photo: Edina, MN (4 kW, 2008) Photographer: Karl Schwingel



Galen Barbose
Eduardo Barrera
Jessica Bailey
Ross Bintner
Paul Blackburn
Jamie Borell
Matthew Brown
Mike Bull

Becky Campbell
Laura Cina
Chris Duffrin
Michael Fenton
Nathan Franzen
John Frederick
Amy Fredredill

Michelle Gransee-Bowman

Tony Hainault
Amy Heart

Lynn Hinkle
Kathryn Hoffman
Patrick Holt
Megan Hoye
Anne Hunt

Eric Jensen
Jeremy Kalin
Anthony Lopez
Susan Mackenzie
Brian Millberg
Stacy Miller

Judi Mortenson
Lissa Pawlisch
Jim Pearson
Susannah Pedigo
Gayle Prest
Michael Noble
Will Nissen

Karl Rabago
Frank Rathbun
Tom Reinke
Sam Rockwell

Erin Stojan Ruccolo

Matt Schuerger
Jigar Shah

Dan Sief

Paul Spencer
Sky C. Stanfield
Linda Taylor
Mike Taylor
James Tong
Lise Trudeau

Jenna Hartwig Wade
Joseph F. Wiedman

Jason Willett
Dan Williams

The team would like to recognize and thank the following individuals that contributed their time
and insights as part of this policy analysis research and report:

Lawrence Berkeley National Laboratory

Everyday Solar LLC

Connecticut Clean Energy Finance and Investment Authority
City of Edina

Minnesota Center for Environmental Advocacy
Innovative Power Systems, Inc.

Harcourt Brown & Carey Energy & Finance

Center for Energy and Environment

Solar Electric Power Association

Minnesota Renewable Energy Society
Neighborhood Energy Connection

Law Clerk, Minnesota Center for Environmental Advocacy
Geronimo Energy LLC

Silent Power

Midwest Renewable Energy Tracking System Inc. (M-RETS)
Minnesota Department of Commerce

Metropolitan Energy Policy Coalition

City of Milwaukee

Minnesota Solar Energy Industries Association (MnSEIA)
Minnesota Center for Environmental Advocacy
Minnesota Solar Sales LLC

Fresh Energy

City of Saint Paul

Izaak Walton League of America, Minnesota division
Eutectics Consulting LLC

National Renewable Energy Laboratory

Minnesota Public Utilities Commission

City of Minneapolis

Minnesota Department of Commerce

Center for Energy and Environment

Clean Energy Resource Teams

Xcel Energy

Xcel Energy

City of Minneapolis

Fresh Energy

Fresh Energy

Rabago Energy LLC

Community Association Institute

Sundial Solar

Law Clerk, Minnesota Center for Environmental Advocacy
Fresh Energy

Energy Systems Consulting Services LLC

Jigar Shah Consulting

Rocky Mountain Institute

Clean Energy Collective

Keyes, Fox and Wiedman LLP

Fresh Energy (formerly)

Solar Electric Power Association

Clean Power Finance

Minnesota Department of Commerce

Fresh Energy

Keyes, Fox and Wiedman LLP

Metropolitan Council Environmental Services
Powerfully Green



LIST OF ABBREVIATIONS

AEU annual energy use

CEE Center for Energy and Environment

CEFIA Clean Energy Finance and Investment Authority
CIC Common Interest Community

CIP Conservation Improvement Program

C-PACE Commercial Property Assessed Clean Energy
DG distributed generation

DOE U.S. Department of Energy

DSIRE Database of State Incentives for Renewables & Efficiency
EIA U.S. Energy Information Administration

FERC Federal Energy Regulatory Commission

FHFA U.S. Federal Housing Finance Agency

FIT feed-in tariff

HOA homeowner association

IREC Interstate Renewable Energy Council

[0]V] investor-owned utility

kW kilowatt

kWh kilowatt hour

LBNL Lawrence Berkeley National Laboratory

LEED Leadership in Energy and Environmental Design
MADRI Mid-Atlantic Distributed Resources Initiative
MESA Managed Energy Services Agreements

MRETS Midwest Renewable Energy Tracking System
MW megawatt

MWh megawatt hour

NARUC National Association of Regulatory Utility Commissioners
NEG net excess generation

NEM net energy metering (aka net metering)

NREL U.S. DOE National Renewable Energy Laboratory
ORNL Oak Ridge National Laboratory

PACE Property Assessed Clean Energy

PBI production-based incentive

PG&E Pacific Gas and Electric

PPA power purchase agreement

PSC Public Service Commission

PUC Public Utilities Commission

PURPA Public Utilities Regulatory Policies Act

PV photovoltaic

QF Qualified Facility

RDF Renewable Development Fund

REC renewable energy credit

RES renewable energy standard

RMI Rocky Mountain Institute

SES solar energy standard

SREC solar renewable energy credit

VOST Value of Solar Tariff



TABLE OF CONTENTS

Executive Summary

Introduction and Background

A

m m o 0O W

Future role of solar energy in the nation’s and Minnesota’s energy portfolio
Minnesota Solar Challenge program goals

Minnesota solar resources and market growth

Current Minnesota policy

Minneapolis Saint Paul Solar America Cities program

Distributed generation stakeholder process

Minnesota Solar Market Status

A.
B.

Residential solar market

Commercial and industrial solar market

Tools for Solar Deployment

A

Solar energy rates and tariffs

Net energy metering (NEM), capacity limits, capacity credit, cost-shifting concerns,
net excess generation, meter aggregation, NEM policy design alternatives,
alternatives to NEM, value-of-solar tariff (VOST)

Solar interconnection
Solar financing

Current programs, commercial financing policy options, commercial property
assessed clean energy (C-PACE) financing, third-party ownership, utility definition,
third-party financing, solar equipment leasing

Solar or distributed generation (DG) energy standard

Regulatory barriers to utility investment, solar energy standards (SES),
DG requirements, solar renewable energy credits (SRECs), SREC ownership

Community-owned solar
Managing local regulation of solar energy

State policy on local regulation of solar energy, land-use planning and regulation,
building code enforcement, common interest community (CIC) design review standards

June 2013 Addendum to Report

Legislative update: solar electricity standard, statewide solar goal,
net energy metering (NEM) revisions, meter aggregation, value-of-solar tariff (VOST),
production-based incentives, community solar gardens, C-PACE assessments

0o o o b~ b p

12
12
15

18
18

32
36

47

52
55

59



EXECUTIVE SUMMARY

Minnesota has an abundance of renewable energy resources,
including solar energy. Historically, however, the technologies
and infrastructure for harvesting Minnesota’s solar energy
resources were too expensive, too inefficient, or simply did
not exist.

Over the last 30 years, the State of Minnesota has enacted
policies and programs that have successfully decreased costs,
improved efficiencies, spurred new investment, and increased
the use of renewable energy resources. These efforts began
when Minnesota established the nation’s first net metering
law in 1981, and continued with legislation mandating
investments in wind energy in the 1990s and the renewable
energy provisions of the 2007 Next Generation Energy Act.

These and other policy goals and program initiatives
encourage the creation of a stable and growing renewable
energy market through which Minnesota can realize the
economic, environmental, and security benefits of energy
development.

Of Minnesota’s energy resources, solar energy is the
largest. The National Renewable Energy Laboratory (NREL)
estimates that the “technical potential” for production

of electricity from Minnesota’s solar resources is 150

times greater than Minnesota’s current annual electric
consumption. This is consistent with other national
assessments of solar resources. Solar thermal systems are
equally viable, but are not addressed in this report.

SOLAR POLICY DEVELOPMENT
PROCESSES

The U.S. Department of Energy (DOE) has identified a
number of market barriers and market failures that need to
be addressed in order for an economically viable solar energy
market to develop. For this reason, as part of its SunShot
Initiative, DOE created several “market transformation”
programs to foster development of local and regional solar
energy markets.

In particular, DOE funded the Minnesota Solar Challenge
program, for which this report was created. This report
provides an assessment of the policy and program
options for transforming Minnesota’s solar photovoltaic
(solar electric) energy market and ultimately creating an
economically viable solar industry.

The state has also participated in other DOE-funded

solar efforts, including the Minneapolis Saint Paul Solar
Cities program. An important element of these DOE-
funded programs is an examination of the effectiveness of
Minnesota’s solar energy market development policies and
programs in comparison to national market transformation

best practices.

Minnesota has also engaged in a separate initiative to assess
policy implications of Minnesota’s renewable energy and
distributed generation goals. The Department of Commerce,
Division of Energy Resources (“Commerce”) led a series

of Distributed Generation (DG) workshops and stakeholder
discussions on how to better capture Minnesota’s distributed
energy resources, including solar energy. The DG process
resulted in the assembly of valuable background information,
insight into the concerns and preferences of a variety of
stakeholder groups, and a foundation from which new policy
and program efforts consistent with the goals of DOE could
be launched.

REPORT FINDINGS

This report presents the market and policy findings of the
Minnesota Solar Challenge program. The report draws on
information collected from state agencies, local government
units, solar industry participants, rooftop photovoltaic (PV)
adopters (sometimes called customer-generators), state

and national experts, the Commerce distributed generation
stakeholder process, and the numerous reports and data sets
referenced herein.

The number of solar installations in Minnesota lags well
behind a number of other states. While the pace of solar
development has dramatically increased over the last four
years, as of January 2013, Minnesota has just 13 megawatts
of installed solar capacity. Colorado, a state with the same
population and primary electric utility, has 270 megawatts
of installed solar capacity. New Jersey, with a smaller and
lower-quality solar resource than Minnesota, has over 1,000
megawatts of solar capacity.

Minnesota also lags behind other states in implementing
best practices regarding solar energy market transformation.
In spite of strong policy goals supporting the development
of renewable energy resources, Minnesota’s standards and
programs have not evolved with the changing markets and

the development of new opportunities.



Specifically:

Solar development in Minnesota still faces
market barriers and failures.

While improving, Minnesota’s solar development
is substantially underperforming relative to other
states with similar solar resources. In particular,
mid-to-large-scale solar development faces
significant barriers to becoming an economically

viable market.

Current policy tools inadequately address
market barriers and opportunities.

While Minnesota’s current net metering policy
successfully addresses some market barriers for
residential and small commercial installations,
it excludes the most economic mid-to-large-
scale solar development opportunities in the commercial,
industrial, and institutional sectors. Moreover, net metering
and rebates do not address all the market barriers to a viable
solar energy market, as discussed in the report.

Long-term growth in distributed energy development
increases utility business risk.

The rapid growth in customer-installed distributed generation
in some states portends the need for transitioning electric
utility business models and addressing risks in traditional rate
structures. Similarly, over time, Minnesota utilities may face
growing challenges related to cost recovery and investment
risk.

New best practices are evolving that can mitigate risk
and capture opportunity.

Minnesota has new opportunities to address market barriers
and failures in the solar development market. A number

of policy tools can supplement, or over time replace, net
metering and rebates as market transformation tools. Policy
tools exist to address market barriers. Experiences in other
states, where market penetration rates are higher and solar
markets more robust, can help answer questions about utility
and ratepayer risks and inform the development of a new
business model.

Photo: Minneapolis, MN (30 kW, 2010)

PLAN OF REPORT

This report provides a Minnesota solar market assessment
covering the following topics:

1. Minnesota’s solar resources and solar development
potential

2. Existing Minnesota policy that affects solar market
transformation efforts

3.Solar energy markets for small and large-scale
installations, including the market barriers and failures
that hinder development of a robust and economically
viable solar energy market

4.Tools for solar market transformation, including:

- Solar energy rates and tariffs: net metering,
feed-in tariffs, and solar value rates

- Interconnection standards and processes
- Solar financing

- Solar energy standards and portfolio
requirements

- Community-owned solar programs

- Local regulation of solar development






INTRODUCTION AND
BACKGROUND

FUTURE ROLE OF SOLAR
ENERGY IN THE NATION’S AND
MINNESOTA'S ENERGY PORTFOLIO

In recent years, rooftop and other distributed solar energy
generation has become an established global market, and
is rapidly becoming a significant contributor to a number
of regional energy markets. Solar energy is a favored
resource for many states and countries, in part because it is
an abundant, domestic resource with no fuel costs and no
harmful emissions.

Minnesota’s solar markets and industry are not yet robust,
but resource and market conditions support the notion
that solar power will become an important component of
Minnesota’s energy portfolio.

According to the National Renewable Energy Laboratory
(NREL), solar is Minnesota’s single largest energy resource.!
Market trends are now well established, costs continue to
decline, and equipment efficiency continues to improve.
These trends have the potential to accelerate the already
growing use of solar energy by Minnesota residents and
businesses, create a growing retail market in distributed
solar generation, and eventually lead to solar energy making
a significant contribution to Minnesota’s electricity mix.

But the development of a self-sustaining solar energy
market elsewhere does not guarantee that Minnesota’s solar
energy resources will be optimized in the near term. It also
does not guarantee that the utility system and business
model will efficiently adapt to the evolving nature of
distributed solar photovoltaic (PV) generation. Customer-
sited (and owned) solar PV generation blurs the traditional
distinction between energy generators and energy
consumers, creating an energy generation market that may
not fit into traditional energy planning and regulation.

Stakeholders in Minnesota’s energy future—utilities,
business and residential consumers, energy manufacturers
and vendors, and state and federal regulators—make daily
choices that affect the shape of Minnesota’s future energy
options. Today’s choices regarding generation, transmission,
and distribution infrastructure will enable or limit the state’s
energy options for decades to come.

The growing retail solar energy market may also create
new uncertainty and risk for infrastructure and resource
investment, such as power and energy contracts,
transmission siting, and distribution investment. By
clarifying these uncertainties, establishing a clear path

to accommodating solar energy investment, and setting
appropriate market signals, policy makers can help lower
investment risk for utilities, strengthen new distributed
generation markets consistent with Minnesota policy goals,
and better utilize Minnesota’s clean energy resources.

The policy options described in this report are
considerations for achieving the overlapping goals of the
U.S. Department of Energy (DOE) Rooftop Solar Challenge
and Minnesota statutory and regulatory renewable-energy
goals. While these goals are framed primarily in terms of
reducing solar system costs, policy makers should also keep
other solar characteristics (such as quality, durability, safety,
and aesthetics) and broader social consideration in mind.

The electricity system that was built in the 20th century
relied on what have become known as “baseload”

power plants—very large, centralized plants designed to
operate nearly all the time. Usually coal, nuclear, or large
hydropower plants, these baseload plants were chosen

by utilities and regulators as the optimal way to provide
electricity service. These power plants were not perfect, as
discussed in this report, but they became the anchors of the
electricity grid.

MINNESOTA SOLAR CHALLENGE
PROGRAM GOALS

In March 2012, DOE awarded Minnesota a one-year grant
under the Rooftop Solar Challenge program. The program
(which is part of DOE’s larger “SunShot Initiative”), seeks
to drive dramatic reductions in the cost of solar PV market
adoption and deployment.?

This program, named the Minnesota Solar Challenge,
was a collaboration between the Minnesota Department of
Commerce, Division of Energy Resources (“Commerce”),
the Cities of Minneapolis and Saint Paul, Fresh Energy, and
Xcel Energy.

A primary goal of the Minnesota Solar Challenge was

to identify ways to reduce market barriers, accelerate

the declining costs of solar installations, and reduce

the transaction costs associated with utility-connected
rooftop and distributed solar energy. The project included



market-transformation efforts at the local government
level, implementing best practices for integrating solar
development into local planning, zoning, and permitting.
At the state level, the project was charged with researching
and analyzing the solar policy tools used in

other states regarding their applicability to

Minnesota’s efforts to reduce solar costs and

market barriers, leading to this report.

MINNESOTA SOLAR
RESOURCES AND
MARKET GROWTH

The potential for solar energy to contribute
to Minnesota’s energy future has improved
substantially over the last few years for at
least two reasons. First, there is a growing
recognition that Minnesota has a large and
valuable solar resource. Second, the costs of
capturing this resource are declining rapidly,
making customer-sited solar electricity more y

solar development. The NREL estimation methodology
accounts for site shading, orientation, and other relevant

factors.

Fig 1: Categories of renewable energy potential (NREL)®
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accessible and economically feasible from &=

one year to the next. There are three metrics

that planners keep in mind when balancing

supply and demand. It must be done reliably. It must be
done affordably. And increasingly, it must be done in a way
that reduces impacts on human health and the environment.
In this report, we will mostly focus on reliability and
affordability. We will not discuss the effects on human and
environmental health of using coal or nuclear power, except
to note here that there are many negative effects.

MINNESOTA'S SOLAR ENERGY RESOURCES

Traditional fossil fuel resources (coal, natural gas, and oil)
are measured by estimating the size of the underground
deposits, or reserves.® Industry and government measure
the size of various reserves and track how extraction rates,
market prices, and new discoveries affect the viability of
various resources over time. This information informs long-
term infrastructure, investment, and policy decisions, in

order to maximize long-term public benefits.

In the same way, solar energy has its own set of resource
measurements, which can inform long-term energy policy

and energy market development.

NREL’s solar PV “technical potential” is an estimate of the
potential long-term market size for PV and assumes the

existence of economic and policy conditions that support

Potential

NREL estimates the technical potential of solar power

on Minnesota rooftops at 12,000 megawatts (nameplate
capacity).? NREL further estimates that this capacity could
produce on the order of 14,322 gigawatt-hours of daytime
electricity annually.® For context, that would be equivalent
to roughly 21 percent of total statewide electricity use in
20118

NREL also estimates a technical potential for ground
mounted “utility-scale” solar PV in Minnesota: 6,530,000
megawatts of nameplate capacity, and 10,826,184 gigawatt-
hours of daytime electricity per year.” That potential is
equivalent to 150 times the state’s current electricity
demand, making solar PV Minnesota’s largest single energy
resource according to NREL’s findings.

As with other types of energy, having a large total
resource and technical potential does not guarantee the
full development of that potential. But the large size of
the solar reserve demonstrates that under favorable policy
and investment decisions, solar power has the potential

to become a substantial component of Minnesota’s future

energy portfolio.®



MINNESOTA'S SOLAR
RESOURCE ECONOMICS

At the generation level, annual solar
production is based on incident solar
radiation (“insolation”), ambient

temperature, and site-specific factors.

The figure to the right provides a visual
summary of how one of these factors,
average annual insolation, varies across
the United States. In general, Minnesota
receives less insolation than the west and
southwest, but more than the population
centers to the east.

NREL uses these factors to build
software tools that estimate the energy
production of a standard PV facility
located anywhere in the United States.!°

Measured in these terms, expected h—
per-panel solar production in Minnesota

is roughly equivalent to that in Florida, Georgia, Illinois,
Louisiana, Pennsylvania, South Carolina, Tennessee, and

Virginia.

By the same measure, Minnesota’s expected panel
production is superior to that in Connecticut, Indiana,
Massachusetts, Michigan, Ohio, Oregon, Vermont,
Washington, and Wisconsin.!!

Table 1: Solar market size in 18 peer states (by cumulative MW) (2012)"

STATE 2012 CUMULATIVE (MW) 2012 ANNUAL (MW)
Massachusetts 207.3 123.2
Pennsylvania 164.3 313

Florida 116.9 21.9
Ohio 79.9 48.3
Oregon 56.4 20.6
Tennessee 45.0 23.0
lllinois 42.9 267
Connecticut 39.6 7.5
Vermont 28.0 16.3
Georgia 21.4 8.2
Wisconsin 211 8.2
Michigan 19.9 11
Washington 19.5 7.2
Louisiana 18.2 1.9
Minnesota 1.3 6.5
Virginia 10.5 5.2
South Carolina 46 0.5
Indiana 4.4 0.9

Fig 2: Insolation of the United States (NREL)

Photovoltaic Solar Resource
&L United States

Annual average solar resource
data are shown for 3 tlt-Latitudt
colector. The data for Hawaii and the
§contiguous statesare a 10 km sateli
‘miodeled dataset (SUNY/NREL, 2007
representing data from 1958-2005

The data for Alasks are a 40 ke

dlataset produced by the
Climaological Sala

According to the most recent industry data, however, most
of Minnesota’s peer states are achieving higher levels of
installed solar PV capacity, as measured by capacity of
megawatts (MWs) installed (see left).

Indeed, four of these production-based peer states (Oregon,
Tennessee, Louisiana, and Washington) are seeing faster
growth in grid-tied solar PV capacity despite the fact

that they also have lower average electricity rates than

Minnesota.!®

CURRENT MINNESOTA POLICY
EXISTING LEGISLATIVE POLICY GOALS

Minnesota has adopted a number of state policies that
support the development of the state’s solar energy resource,
including the following:

* Greenhouse gas emissions goals. The Next
Generation Energy Act of 2007 established a statewide
goal of cutting greenhouse gas emissions at least 15
percent by 2015, at least 30 percent by 2025 and at
least 80 percent by 2050 (compared to 2005 levels).!*

» Statewide renewable energy goals. Renewable
energy is recognized as a preferred resource for
Minnesota’s energy portfolio. Minnesota statute
216C.05 states:



Photo: Pine City, MN (21 kW, 2012) Photographer: Dan Williams

It is the energy policy of the state of Minnesota
that the per capita use of fossil fuel as an energy
input be reduced...and [that] 25 percent of the
total energy used in the state be derived from
renewable energy resources by the year 2025.%°

* Fossil fuel reduction goals. The Next Generation
Energy Act of 2007 established a statewide goal

of “[reducing] the per capita use of fossil fuel as

an energy input ...by 15 percent by the year 2015,
through increased reliance on energy efficiency and
renewable energy alternatives.”!

Energy planning and conservation. “[T]he state

has a vital interest in providing for: increased efficiency

in energy consumption [and] the development and use

of renewable energy resources wherever possible[.]”!"

Preference for renewable energy generation
facilities. “The commission shall not approve a new
or refurbished nonrenewable energy facility in an
integrated resource plan or a certificate of need...
unless the utility has demonstrated that a renewable
energy facility is not in the public interest.”®

Cogeneration and small power production.
Minnesota’s current “net metering” policy was
established in 1981, with the explicit “intent to give the
maximum possible encouragement to cogeneration
and small power production consistent with protection

of the ratepayers and the public.”*®

In addition, the state has a number of relevant
high-level policy goals, including universal
service, system reliability, energy efficiency, and
ratepayer protection, that could be arguably be
supported or undermined by new solar policies.

These policy preferences must be considered in
light of additional policy priorities that address
energy resource choices and regulation of utility
systems, including goals of reasonable energy
rates and support for low income households.

EXISTING POLICY AND PROGRAM
TOOLS

Minnesota has a number of existing policy and
program tools that address specific market
transformation goals for solar development,

including:

¢ Reduced transaction-cost barriers

» Net metering. All Minnesota utilities are required to
net meter electricity generated by customers who
install wind or solar energy systems smaller than 40
kilowatts. (See June 2013 Addendum for legislative
update.)

* Standardized interconnection. Minnesota has adopted
standard guidelines for the way that distributed
generation (DG) systems (up to 10 megawatts) are
interconnected to the utility

¢ Incentives

 Utility incentive programs. Utilities are permitted
to develop solar energy incentives through their
Conservation Improvement Program (CIP) plans,
which can satisfy a portion of their state-mandated

conservation goals.?

* Sales tax exemption. All components of solar PV
installations are exempt from state sales tax.?!

* Property tax exemption. Minnesota excludes the value
added by solar photovoltaic systems installed after
January 1, 1992 from real property taxation.*

* Local development support

» Zoning variance hardship. The variance provision
in Minnesota Statute 463.357 provides a means
for addressing zoning barriers at the local level.?



The law specifically identifies “inadequate access
to direct sunlight for solar energy systems” as a
qualifying hardship for obtaining a variance from
local government zoning regulations.?

* Solar easements. Minnesota law specifically enables
the purchase and recording of solar easements to
protect long-term solar access to direct sunlight,
if the local government actively enables the
provisions.”

» Local solar planning requirement. Minnesota statutes
require all local governments in the seven-county
metropolitan area (over 180 local governments)
to address protecting and developing access to
direct sunlight for solar energy systems in their
comprehensive plans.?

MINNEAPOLIS SAINT PAUL SOLAR
AMERICA CITIES PROGRAM

The Rooftop Solar Challenge program builds upon the
lessons learned through the Solar America Communities

program that preceded it. In 2007 and 2008, DOE selected 25

major U.S. cities, including Minneapolis-Saint Paul, as Solar
America Cities.

From 2008 to 2012, the Minneapolis Saint Paul Solar
America Cities program worked toward solar market
transformation in the Twin Cities and statewide.

The program was a direct collaboration of the cities of
Minneapolis and Saint Paul and the Minnesota Department
of Commerce, Xcel Energy and a variety of other entities

as partners, contributing to and benefitting from program
efforts. The overarching goal was to develop a sustainable
and replicable framework for solar deployment within the
cities’ jurisdictions that would lead to market transformation.

Through this effort, the cities worked to accelerate the
adoption of currently available solar energy technologies
through market transformation activities—identifying local
and state market barriers and market failures, devising local
initiatives to overcome barriers and repair failures, and
implementing market transformation initiatives. These 25
federal-local partnerships enabled DOE to identify barriers
to solar energy use in diverse locations and at various stages
of market development, and to collaboratively develop
solutions to barriers to lay the foundation for a viable solar
market.

Examples of DOE’s comprehensive approach to spur solar

market development under Solar America Cities included

advancing workforce training, developing effective outreach

and marketing strategies, reviewing codes and standards,

streamlining permitting practices, implementing innovative

financing mechanisms and mapping tools, and working with

local utilities on net metering and interconnection issues.

DOE views these local infrastructure and policy issues as

critical to enabling solar cost reductions and widespread

market transformation.

Building on progress made and lessons learned in the 25

MINNEAPOLIS SAINT PAUL
SOLAR AMERICA CITIES
PARTNERS

Minnesota Department of Commerce
Xcel Energy

Minnesota Renewable Energy Society
Green Institute

freEner-g (SolarFlow)

International Brotherhood of Electrical
Workers

Neighborhood Energy Connection
Century College
League of Minnesota Cities

Minnesota Solar Energy Industries
Association

LOCAL MEASURES

Solar America Cities,
DOE announced

an expanded effort
in 2010 to share

the best practices
developed with local
governments across
the nation through

a broader program
called Solar America
Communities.

Solar America
Communities
promotes solar
market development
within cities,
counties, and

all other local
jurisdictions
nationwide.

The Solar Cities partners’ efforts led to a 600 percent

increase in solar PV capacity over the program’s four years,

including a mix of residential, business, and publicly owned

systems. Working with project partner District Energy St.

Paul, the Solar Cities program demonstrated the viability

of industrial scale solar thermal technology. These projects

dramatically raised the visibility of Minnesota’s solar

resources and set the stage for future solar development.

The cities also examined their own development review

processes for market barriers to solar development. The

cities demonstrated how to make regulatory processes more

efficient, employing streamlined review and permitting

processes for solar development, creating safe harbors for



solar development in zoning and development
codes, and standardizing regulatory fees.

ENERGY INNOVATION CORRIDOR

The Solar Cities effort was instrumental in
establishing solar development as a priority
within the expressed goals for the Energy
Innovation Corridor. The two Solar Cities and
Xcel Energy committed to a goal of deploying
solar along the Energy Innovation Corridor—the
light-rail corridor that connects Minneapolis

and Saint Paul’s downtowns. These medium-size
projects were developed between 2010 and 2012
and resulted in nearly 500 kilowatts of new solar
capacity.

In addition to the benefit of new distributed
solar capacity, the process developed the cities’
capacity to design and specify public solar infrastructure,
creating a template for others. The projects also expanded
the capacity and ability of local contractors to bid on larger
projects. Simultaneously, the competitive and transparent
nature of the bidding process encouraged cost efficiencies.

THIRD-PARTY SOLAR LEASING PILOT
PROGRAM

Minneapolis and Saint Paul participated in a pilot program
to test how third-party ownership can help enable residential
and small commercial solar development. The solar

lease program was offered by SolarFlow throughout the
metropolitan area and co-funded by the Xcel Renewable
Development Fund (RDF). The program allowed building
owners to lease PV systems from a third-party solar

STATE POLICY WORKGROUP PRINCIPLES
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developer rather than financing and owning the systems
themselves.?’

SolarFlow successfully installed 280 kilowatts of leased PV
capacity under the program and demonstrated the viability
of the third-party model. Current state policy and regulatory
barriers have, however, limited the ability to ramp the
program up to a larger scale.?

STATE POLICY SOLAR WORKGROUP

The Solar Cities team and project partners also collaborated
to develop new state policy approaches to transforming
Minnesota’s solar energy market. The program created

a state policy workgroup to find agreement among

1. Develop effective market transformation techniques to set the stage for deep market penetration of solar.

2. Take legislative action necessary to leverage incentive funding and maximize solar deployment to learn what will be needed to

broaden solar adoption.
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Identify mechanisms that logically and intrinsically incorporate solar.

Integrate solar appropriately in anticipation of eventual cost parity rather than simply creating isolated solar projects.

Link solar energy to energy efficiency—adding solar to efficient buildings.

Stimulate solar development beyond residential markets into commercial and larger solar opportunities as well.

Position St. Paul, Minneapolis, and the State of Minnesota to coordinate and immediately utilize any available federal funding.

Anticipate market forces and leverage existing regulatory mechanisms to deepen solar penetration at cost parity.

Collaborate with all stakeholders to find solutions that best position our cities and state for solar energy.



stakeholders on solar policy initiatives. The workgroup was
comprised of the state’s largest electric utility, environmental
and energy efficiency organizations, and solar advocacy
groups, including stakeholders who might be opposed to

legislative action.?

The workgroup’s goal was to collectively create a state-level
policy agenda that would promote the adoption of solar
statewide through policies that were acceptable from each
stakeholder perspective. The group held strategic planning
meetings over several months leading up to the legislative
session and established a consensus-based set of principles
to guide the process.

This work ultimately resulted in renewed funding for
statewide solar energy rebates for small PV systems,

and policy changes that enable utilities to offer customer
incentives and count solar toward their RES requirements.

DEVELOPING A SOLAR PV VALUATION TOOL

The Minneapolis Saint Paul Solar America Cities team
commissioned a study to assess the value of solar energy
from both the owner and the utility perspective. Titled
“Assessing Minnesota’s Solar Resource: Revenue Implications
of Solar PV System Orientation and Rate Structure,” the
June 2011 study examined how solar energy production

was valued under six different rate scenarios and alternative
solar installation configurations, focusing on the production
of a commercial-sized PV array on a small- to mid-sized

business.*°

The analysis also estimated solar production’s value

on the wholesale power market, based on the Midwest
Independent System Operator West region wholesale
market prices. The results illustrate a fourfold difference in
potential revenue between the lowest and highest revenue
generating combinations of orientation and rate structure,
demonstrating the need to better optimize value of solar
investment for both utility and generator.®!

NET METERING POLICY DEVELOPMENT
REPORT

A 2009 report, titled “Net Metering Policy Development
in Minnesota: Overview of Trends in Nationwide Policy
Development and Implications of Increasing the Eligible
System Size Cap,” compares Minnesota’s policies to

nationally recognized best practices.*
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The report provides an overview of the current Minnesota
policy in the context of these best practices and other
jurisdictions’ net metering policies, as well as a qualitati