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Executive Summar

The ability to access esite solar is often determined by whether a household can either pay cas
upfront or arrange financing for a-3@ar investment. Most households in thateld Statesare

not able or willing to do either on their own. To address the resulting clean energy diwide,

Solar Everywherkis exploring methods to accelerate access to solar ferdodmoderate

income (LMI) homeowners as well as renters by identifying scalable finance and customer
models, addressing both residential rooftop and community solar. One such modelds a well
demonstrated method of inclusive utility investment in energy efficiency upgrades lRalleAs

You Save® (PAYS®Y.It uses a system of agreements that assures consumer protections are in
place, including a path to ownership for the site owner rather than expansion of a utility
monopoly.

Following a white paper in 2020 investigating thabiity of applying PAYS to orsite solar,

LIFT Solar Everywhere advanced that thinking by quantifying the concept in an open source
financial model to help more analysts explore this option in specific contexts. This white paper
provides descriptive doawentation for the financial model as well as four illustrative examples
with input assumptions that vary based on geography, utility type( it or norrprofit),

electricity cost, and other factors.

Results of the four illustrative cases indicatd,thath an unfettered path to monetizing the

federal tax credit for solar power as well as retail net metering, inclusive utility investments

through a tariffed omill program can dramatically lower the upfront cost of arsiva solar

installation. Samp results developed with the financial modeling indicate residential customers

in all three of the four example case studies would be able to receive an inclusive offer of

investment from their utility without an upfront copayment, but for thepfofit utilities, this

would involve splitting the utilityés require
participants in recognition of the benefits of distributed energy.

Reinforcing a central finding from the first white paper, monetization of trexdédolar tax

credit through a direct payment is critical to achieving a-etisttive value proposition for LMI
customers of noprofit utilities. The importance of this finding is underscored by the fact that
90% of persistent poverty counties in th&SUare served by neprofit electric cooperatives,

which are utilities owned by the customers they serve. To date, electric cooperatives have
accounted for a majority of the U.S. utilities with experience makingspeeific investments in
energy efficiacy upgrades based on the PAYS system, giving them an advantaged position for
rapid adoption of a similar solution for -@ite solar.

1 Accelerating Lowincome Financing and Transactions for Solar Access Everywhere (LIFTEEHDE0O8567,

funded by the U.S. Department of Energy.

2The first phase of LIFT Solar Everywhere research includes a white paper that describes the PAYS system and its
applicability to onsite solar in detaihttps://www.cleanenergyworks.org/2020/08/27 Hitiepaysfor-solarreport/
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LIFT Solar Everywhere is exploring multiple solution sets for reaching-émd moderate

income households with affordable access to solar p@ver.of those options is an inclusive

utility investment through a tariffed dmill program like those alreadyffered by 20 utilities for

energy efficiency upgrades. Among those utilities, most have chosen to use the Pay As You Save
(PAYS) system of agreements that allows a utility to capitalizespieeific upgrades and assure
site-specific cost recovery, regadeds of the income, credit score or renter status of the billpayer.

As a partner organization in the LIFT Solar Everywhere project, Clean Energy Works has
engaged practitioners and analysts familiar with the PAYS system to develop recommendations
for utilities and policymakers who want to remove barriers teitensolar faced by lowand
moderatencome energy consumers.

To share resulting insights with the field more broadly, LIFT Solar Everywhere released a report
in 2020 entitledApplying the PAYS® System to G8ite Solar to Expand Access to AlThe

report is a product of collaboration with partners that bring deep domain expertise to open
guestions at the frontier of inclusive investment solutions, including Energy Efficiency Institute,
Inc., NextResource Advisors, and Nancy Brockway, former Nampshire Public Utilities
Commissioner. The thrggart report explores the applicability of PAYS for energy efficiency to
onsite solar, the regulatory precedents for PAYS at the state level, and possible financial
structures that would enable taxemptutilities such as rural cooperatives to adapt PAYS to
monetize the federal solar tax credit for their members.

Financial Model for Applying PAYS® to On-Site Solar

In the second phase of work in the LIFT Solar Everywhere project, Clean Energy Works
collaborated with NextResource Advisors to deliver a financial model that enables utilities and
other interested parties to explore the value of a tariffebilbmvestment program based on the
PAYS system when applied to residential solar power instalkatidfter examining the tax laws
surrounding the investment tax credit for solar power, Next Resource Advisors created a
structure for capitalizing esite solar installation on terms that assure a path to ownership for the
site owner. This path to ownerphs an important feature of the PAYS system, a structure that
has produced broad eligibility and high participation rates for residential utility customers in
gaining building energy efficiency upgrades.

The financial model allows users to change inpotsxplore a host of possible scenarios. It
produces outputs that show the value streams for both utilities and customers in their local
economic conditions. Users of this model can calculate the expected monthly cost recovery
payments and any upfront aymment required for scenarios that vary by geography, project size,
and cost. The financial model also calculates the value of its benefits, including both the
electricity generated and the value of the tax incentives, including the federal solar taaratedi

3 Available for download atttps://www.cleanenergyworks.org/2020/08/27 Lifiepaysfor-solarreport/
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depreciation. Any interested analyst can access the open source financial model as an Excel file
available online with LIFT Solar Everywhere resources.

Findings of lllustrative Scenarios

In the United States, federal tax credit policies fundaatlgndrive the economics of residential
solar installations. One significant finding in the second phase of work is that the federal
investment tax credit for solar power is difficult for Rprofit utilities to monetize without a

direct pay optiorf.Without this reform, only entities that have the ability to utilize federal tax
credits (e.g. foprofit utilities and other foprofit solar developers or investors) would be able to
realize the value of the tax credit. Nprofit institutions, including rurdeelectric cooperatives,
would not likely be able to monetize the tax credit at all, resulting in much higher solar project
costs for their customers or memimsvners.

For example, without a direct pay option passing into law, an illustrative residrrgiaimer of

an electric cooperative might face an upfront copayment f@itersolar that could be $3,000 or
higher. In places with those conditions, utilities offering a tariffeditinnvestment program for
onsite solar installations may wish to @iher seeking additional financial support to buy down

the copayment of ogite solar upgrades in order to assure they are affordable and accessible for
low-income households. One potential source of that support could be government entities
leveraging pulic funds to reduce any upfront copayment needed in order to accelerate
deployment of private capital by increasing the portion of households that accept the opportunity.
These factors are key drivers for the pace of deployment.

The descriptive white papéor the financial model that follows below includes scenarios
illustrating four different market conditions involving both-faofit and nonprofit utilities. The
results show that esite solar would be financially feasible without an upfront cost dxaimi

some market conditions now, and it also shows that, as the price of solar power continues to
decline, more customers in more locations would be able to acce#ie golar without facing

an upfront cost barrier if they could opt into a tariffedbidhprogram for inclusive utility
investment consistent with the PAYS system.

Future Work

Even without a direct pay option, tax efficient-fanofit utilities can monetize the investment tax
credit for onsite solar installations capitalized through an inclusive utility investment program
consistent with the PAYS system and its consumer protexctJsing the financial model

developed here or adaptations of it, stakeholders interested in rapidly expanding acca#g to on
solar for low and moderatencome households as well as renters can more closely examine their
market contexts with locahstallation costs and consideration of economies of scale. Next a

4The House of Representatives in the 116th Congress (HR 2, Section 90404) passed a provisiatirezbffe
payment of the tax credit for solar power, but the bill was not taken up by the US Senate. The same provision has
been reintroduced in the current 117th Congress (HR 848, Section 104).
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regulatory commission or oversight board for a specific utility service area would need to
approve a tariff consistent with the model PAYS tariff for energy efficiency, including its
consume protections and path to ownership for the site owner. A program operator experienced
with the PAYS system could then help arrange the first deployments.
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Abstract

Thisme mor an d &imancfatModel M@mo) documents the context,
conclusions formed as part of NextResource Ad

estimate customer and utility economics resulting from the application of Pay As Yeu Sav

(PAYS )’ to residential solar electricity systems. The memo provides a justification for
compatible tax structuring when combining the PAYS system with monetizing tax credits, and it
illustrates the impact of efficient tax credit monetization on custaononomics. The federal
investment tax credit for solar power is included in the financial model as a user input, so users
can explore scenarios in which participating utilities areefficient or scenarios in which a

direct payment option is availalfleh e r e i n dDirectRay % ThealFinansial Model

Memo outlines a proposed Solar PAYS transaction and then describes how the model calculates
customer savings and utility returns based on-psarided inputs. Finally, it describes the

results ofthe financial model for scenarios in four locations where application of the PAYS
system is being considered for-site solar, and it provides some summary conclusions based on
the results for initial assumptions in these four market contexts. Senstmalysis for the price

of solar shows that, as the price of solar declines, more customers in more locations would be
able to access esite solar via an inclusive utility investment program based on the PAYS
system without making a copayment.

This memaloes not constitute financial advice. It has been prepared for informational purposes
only, and is not intended to provide, and should not be relied on for, tax, legal, or accounting
advice.
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This memo could not have beprepared without the helpful support and input of interviewees,
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5 Pay As You Saveand its acronym, PAYS are trademarks awarded by the U.S. Patent and Trademark Office in
2005 and 2007, respectively, to the Energy Efficiency Institute (EEI) for a resource efficiency system defined by
specific essential elements and minimum prograrairements. EEI uses the trademarks in titles, section headings,

and their first use in a report or document.

6 The House of Representatives in the 116th Congress passed a provision to offer direct payment of the tax credit for
solar power installations oved by eligible applicants (HR 2, Section 90404). The Senate did not vote on the bill. In

the current 117th Congress, the same provision has béanoguced (HR 848, Section 104). Both provisions have
proposed an elective payment option whereby taxpayarslitical subdivisions may claim a direct payment equal

to 85% of the value of the tax credit.
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Financial Modeler Qualifications

NextResource Advisors provides analysis and support for decision makers around renewable
energy, infrastructure, and project finance challenges. Its partners bring significant relevant
experience in financial modeling and {epeditstructuring for distributed solar energy systems.

Connie Chern: Ms. Chern has over 15 years of experience withatdwantaged investments and
has structured financing for over $2.5 billion of renewable energy assets.-8hmded
NextResource Advisonwith Benjamin Cook, providing general advisory and financial strategy
services to statips and mature companies with renewable energy, infrastructure, and project
finance challenges. Ms. Chern is also a Director at Silicon Ranch.

Prior to joining Silicm Ranch, Ms. Chern led investment banking activities in renewable energy
assets as a Managing Director at NextPower Capital. Ms. Chern alsehHmas@experience
developing financial products, managing platform operations, and raising capital as arnrect
Tesla Energyds (formerly known as SolarCity)
groups, where she played a leading role in structuring and raising over $1 billioremuiax

and debt for distributed solar and battery storage installations.

Before SolarCity, Ms. Chern was with Novogradac & Company LLP, where stueicded and
developed the firm's presence in New York, providing audit, tax, and advisory services for over
$1.5 billion in real estate and renewable energy assets. She isdiesnaseertified public
accountant irCA and holds a B.A. in Legal Studies and a minor in business administration from
the University of California, Berkeley. She also holds Series 63 and 79 securities licenses.

Benjamin Cook: Mr. Cook has more than twgnyears of experience in renewable energy
finance, during which he has built and led renewable energy finance platformsféisnded
NextResource Advisors with Connie Chern, providing general advisory and financial strategy
services to staips and mate companies with renewable energy, infrastructure, and project
finance challenges. He also-tmunded NextPower Capital, where he is a Managing Director
leading investment banking activities.

Prior to founding NextPower Capital, Mr. Cook was a Vice iHest in the Structured Finance

& Global Markets groups at SolarCity (now Tesla Energy), where he was instrumental in
creating its Structured Financing group which raised capital for over $9 billion of its projects.
Earlier in his career, Mr. Cook led theance group at Recurrent Energy, a leading solar
developer, and was a Director of Structured Finance at SunPower.

Mr. Cook also developed infrastructure for Bechtel's project finance and development group,
although he began his careerfoonding and raning SELCO, a distributed solar project

developer, financier, and operator focused on emerging markets. Mr. Cook holds an MBA from
the Stanford Graduate School of Business and graduated with honors in economics and physics
from the University of VirginiaMr. Cook holds Series 7, 63, and 79 securities licenses
(securitiesrelated work performed through Burch & Company, Inc).

Description of an Open Source Financial Model for-8ite Solar through Inclusive Utility Investment based on the PAYS System
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Engagement Goals

As part of the LIFT project funded by the U.S. Department of Energy, Clean Energy Works
retained\NextResource Advisors to develop a financial model to illustrate potential economics

for resi desofatPAYS ) sfodamdmioderiitée n c o bMlo Y ACust omer s an (
renters, who have been less able to participate in the potential benefitsite solar electricity

systems. Throughout the course of this engagement, the principals at NextResource Advisors
(Author®d) provided their exper i e+quityfoarestlentak per t i s
solar portfolios to the PAYS system.

This asignment is a continuation of work performed by the Authors to consider potential Solar
PAYS structures that could efficiently monetize solar tax credits. The purpose of this second
phase is to build a financial model that enables utilities and otheesidd parties to change

input assumptions to be consistent with the circumstances in their market in order to estimate the
economics of a Solar PAYS program for both the Utility and its Customers.

While the financial model was the primary deliverabléis endeavor, the Authors also

produced this Financial Model Memorandum in order to provide context for the financial model
and describe results from its use in four Utility examples accompanied by a sensitivity analysis
of key variables in the model.

The specific deliverables for this engagement were:

1. Financial Model
For this study, the Authors built a Microsoft Extela s e d f i n a n ¢inamdial mo d e |
Modelb) f or use by potential stakeholders anc
Memoand in Appendix A.

2. Financial Model Memorandum
This Financial Model Memorandum provides context for the proposed transaction
structure, the financial model construction, and describes how to use the model. It also
uses the model to evaluate and compat&lnesults for four Utility service areas across
the country and provides summary conclusions.

3. User Guide
The section AUnderstanding the Financi al M
can be considered a user guide to help potential stakehaigeatgheir own assumptions
and understand the related results.

4. Transaction Document List
List of documents, attached as Appendix B.

Description of an Open Source Financial Model for-8ite Solar through Inclusive Utility Investment based on the PAYS System
©LIFT Solar 2021 Pagel2



LIFT S lar

L 45 Southface

Overview of a Financial Model for Inclusive Utility Investments inShkeSolar with a Path to Ownership

Importance of Monetizing Tax Credits In Driving

Solar Affordabilit

This Financial Model was developed to help tiéé and their stakeholders project the potential
economics of a Solar PAYS program. While the model is built with the flexibility to input an
investment tax credit (ITC) assumption of 0% to consider a case where the tax credit was not
used, the opportunitcost of such a decision would substantially limit attractive Solar PAYS
locations. Therefore, the most successful Solar PAYS program would be structured to allow
solar tax credits to be utilized.

In the United States, federal tax craublicies fundamentally drive the economics of residential
solar installations. Solar installations benefit from a federal Investment Tax Ceedibling the
owner of a solar system to claim a tax credit that in 2020 was worth 26% of the value of the
equpment installed. Therefore, before proposing the transaction structure and discussing the
financial model, it is useful to first consider the impact that monetizing tax credits has on
Customer economics in the first place. Below the Financial Model Mest@utlines why tax
credit monetization is important to widespread adoption of Solar PAYS, and it illustrates the
related impact through a numerical example.

Unfortunately, those without sufficient tax liabilities against which to apply the tax credit may
not be able to enjoy the same benefits as those with such tax liabilities. For example, in order to
receive full value of the tax credit, a household thatilssa solar rooftop system must be able

to pay the full cost of the system at the time it is installed, then wait until filing income taxes for
that year to claim up to 26% of the cost of that system as a ¢iktiie household owes enough

in federaltaxes to cover that portion of tax credit, often many thousands of dollars.

Many households either do not have the upfront cash or enough tax liability to take advantage of
the ITC as a tax credit. Lowemcome Customers have historically been shutd the

opportunity to benefit from the solar tax credit unless they were able to externally monetize it,

for example, by signing a lorigrm Power Purchase Agreement (PPA) with a thady system

owner that can efficiently use the credit. Inclusive wytilitvestments made through a tariffed on

bill program provide an alternative path to monetizing the value of the tax, expanding the eligible
population of Customers that can access affordabitersolar electricity.

Significant structuring was requirea allow the goals of the PAYS approach to work effectively

with tax laws. Under the Model PAYS Tarffi)t i | i t i es pay EBne rsgey ve fcfei ¢ |
providers for EE upgrades delivered as an essential Utility service. In return, Customers make

initial copayments, if required, as well as monthlytalhpayments for cost recovery under a

Solar tax credits indRCodeS¢éntieomadb Reveasem€mtdet §dX cr e
Section 48 energy credits, also calledthi nv e st me HiT€O )t ,a xf @mr elWi si ({fisses and | RC
individual / residential credits.

8]RC Section 46 and IRC Section 25D, as a percentage of eligible costs, 26% for 2020 and 22% for 2021; beginning

in 2022, the IRC Section 46 investméant credits and IRC Section 25D individual credits are, as a percentage of

eligible costs, 10% and 0%, respectively, unless renewed.

9 EEI maintains the most recent editions of a Model PAYS Tariff available at no cost here:
https://www.eeivt.com/implementingaysin-your-stateor-atyour-utility/

Description of an Open Source Financial Model for-8ite Solar through Inclusive Utility Investment based on the PAYS System
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PAYS tariff to the utilities. When the Utility costs are recovered, the upgrades belong to the site

owner.

Overview of a Financial Model for Inclusive Utility Investments inShkeSolar with a Path to Ownership

The importance of the ITC to Customer savings becomeswlear quantified. Through this

engagement, the Authors developed the Financial Model to help provide a more detailed
illustration of the expected investments and returns to the Utility and participating Customer over
the life of a Customesited solar PV sstem. Users of this model can calculate the expected

Customer monthly PAYS payments and upfront copayment required based on the costs of the
solar installation. The Financial Model also calculates the value of its benefits, including both the

electricity generated and the value of the tax incentives, including the tax credit and depreciation.
An example orsite solar electric system capitalized through an inclusive utility investment
program consistent with PAYS is provided below.

Example System

To illustrate the importance of the federal investment tax credit, and for use more generally

throughout this Financial Model Memo, we consider an example residential rooftop solar

installatiort® ( t HEeamgle System) i n
customer (if any), the monthly Solar PAYS tariff, and net savings for this system in the three

scenarios:

Fully efficient use of the ITCIhe participating Utility has the necessary taxable income
to be able to fully utilize the ITC with a kee of 22%, consistent with current policy for

2021.

Direct Pay Option:The participating Utility can claim a direct payment equal to 85% of

the value of the ITC, which is 18.7%.

order t o

consiuredofthe h e

No ITC: This case assumes the ITC is not utilized, so the input vali$é.is

Table 1: Impact of ITC utilization on Solar PAYS economics

Full ITC Direct Pay No ITC
Install Date 330201 330201 330201
PAYS Term 2d 2d 2d
Upfront Investment =-$15.000.00 =-$15.,000.00 =-£15.000.00
Required Copayment [Base] $1.843.85 $2.4d4.0 $5.510.05
Total Investment Tax Credits $3.360.00 $3,366.00 $0.00
Net Wkility Investment -$12,130.15 -$12,153.33 -$12,153.35
Required Copayment [Inst-Sale] F3.611.34 F3.611.63 F3.6711.56

10 Residential household in Wichita, KS, modeled using PVWatts softwas//pvwatts.nrel.gov/pvwatts.php
Values chosen for illustrative purposes only, and Wichita chosen simply due-tewglighsolation. Assumptions

can be changed by model user; more information and references for model assumptions can be fauadlih Fig

1 The 85% factor is sourced frotine GREEN Act (HR 848, Section 104) introduced in the 117th Congress.

Technically,the Direct Pay benefit may not be realized for several months until the next tax filing deadline (and/or
refund period). As a simfiliing assumption, the model does not adjust the timing of the tax credit value received.

Description of an Open Source Financial Model for-8ite Solar through Inclusive Utility Investment based on the PAYS System

OLIFT Solar 2021

Pagel4

upf


https://pvwatts.nrel.gov/pvwatts.php

Overview of a Financial Model for Inclusive Utility Investments inShkeSolar with a Path to Ownership

LIFT S lar

L 45 Southface

For the Example System, allowing the Utility to monetize the tax credit through a direct pay

option versus not monetizing the tax credit at all could save the Cusappreximately $3,000

in copayments, thereby reducing upfront cash
In short, not efficiently monetizing the solar tax credits will cause an inclusive utility investment
program based on the PAYS system toehawnigher Customer quayment and achieve lower
Customer savings. Therefore, the proposed structure outlined in this memo for the financial

model focuses on solutions that combine the PAYS system used for energy efficiency with
necessary structures to ansthe ITC for solar can be harnessed. This approach reduces

Customer copayments and maximizes Customer net savings while helping meet Utility financial
performance benchmarks.

Combining PAYS with a direct pay solar tax credit

Monetizing the federal restment tax credit for solar power through the PAYS structure is not
without complication. Under the PAYS structure applied to building efficiency upgrades,

ownership of installed equipment is automatically assigned to the building owner once the Utility
has recovered its costs for the upgrades, including its cost of capital. However, in the case of

solar systems receiving tax credits, this automatic assignment in the terms of the PAYS tariff
could jeopardize the Ut i llingintoGsestianowhdthertthg t o c | a
Utility or the Customer should be deemed to be the owner of the system and, therefore, the
appropriate beneficiary of the tax credit. To avoid challenges to the claim of tax credit ownership
for utilities, the Utility shouldbffer the solar assets to participating Customers (or site owner, if

di fferent) on-makete abasobospafchaBkfabption to be
of the fiveyear tax credit recapture period. Given these intentions and constitagnégjthors

have worked with Clean Energy Works to create a structure that is consistent with the aspects of
the PAYS system that has produced broad eligibility and high participation rates for building
energy efficiency upgrades while also consideringdikdaws surrounding the ITC for solar

power. The following section outlines our proposed approach.

Proposed Solar PAYS Structure

Following is a description of the proposed Solar PAYS Structure, outlined chronologically from
the starting system quote and installation through the end of system life.

Description of an Open Source Financial Model for-8ite Solar through Inclusive Utility Investment based on the PAYS System
©LIFT Solar 2021 Pagel5
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Figure 1: Simplified Structure Chart for Solar PAYS

Initial Transaction Sizing & Installation

A potential Customer would likely first consider angte solar system when provided with a
upgr ad®olutiomsProadkrl) e r

quot e

from an

T/hi solSarl

working with the Utility, could provide a prelimamy system design projecting the system
electricity output over its useful 30+ year l#eProduction can be considered a function of four

key model input assumptions:

Estimated yeafl production (kWh/kW)
Seasonality (% each month)
Degradation Rat@b/year)

Useful Life (years)

Additional modeling assumptions:

Solar generation is netetered
Productive life of the solar system is 30 years, and cost recovery via the PAYS
structure occurs within 80% of that time horizon

Overview of a Financial Model for Inclusive Utility Investments inShkeSolar with a Path to Ownership

uit n otna

2The useful life of a solar system is estimated at between 25 and 40 years, according to the National Renewable
Energy Laboratory (NRELhttps://www.nrel.gov/analysis/tedbotprint.html

Description of an Open Source Financial Model for-8ite Solar through Inclusive Utility Investment based on the PAYS System
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m—Syetem Production
Figure 2. System Production forExample System

In the Example System, the 6 kW solar array produces an estimated 1,292 kWh per kW per year
(production rate), and it would generate approximately 7,800 kWh/year during the first year (i.e.
6 kW x 1292 kWh/kW/ea = 7800 kWh/year). This pduction would decline at its degradation

rate over 30+ years until the end of its useful life. Figure 3 visually displays the Example System
production by month over its useful life.

This system production ( kWh/ y datiity rate (Blk\Whx i pl i ed
for the Customer location of the Solar PAYS program, will determine the avoided retail utility
electricity cost, which is the fundamental value of the system to be considered relative te the On

Bill PAYS Payment.

Monthly Customer Savings
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— S3VINGS e O11-Billl PAYS Payment

Figure 3: Monthly C ustomer Savings based on Example System

Using this avoided retail utility electricity cost, the installation cost, and other information, the
Solutions Provider (or Utility) could calculate an-Oii PAYS Payment and Copayment that
would allowthe Utiliy t o meet i ts r eq uiUtlisy RequiraditPeojeat a | rat e

Description of an Open Source Financial Model for-8ite Solar through Inclusive Utility Investment based on the PAYS System
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IRRO ¥3during an investment cost recovery period that spans no more than 80% of the useful

life of the solar installation. In order to ensure Solar PAYS Customers would save money on an
average monthly basis even in the first year, the maximum monthly coserecpv ¢ Maxr ge ( i
Tariffo % in the proposed Solar PAYS structure is calculated at 87% of the avoided retail utility
electricity cost®To t he extent this Max Tariff would no
IRR, the Customer would be required toyide an upfront copaymeéfiin order to participate.

The presence of any remaining copayment requirement would diminish the ability f@nidw
moderateincome households to accept the Solar PAYS offer, so a critical threshold indicator for

a viable SolaPAYS solution in this analysis is a PAYS offer with no copayment. Onaanthe

bill PAYS payment and copayment amounts have been calculated for-¢ite snlar system,

the Utility would be able to offer a Participant Agreement that the Customer caidiz de

accept or decline. If the Customer accepts, the Utility would then pay for the installation of the
solar equipment at the Customerds site.

The Utility or Solutions Provider could also offer energy efficiency upgrades at the same time or
anotherime. Because the estimated useful life for energy efficiency upgrades is shorter than the
warranty period for solar panels, these upgrades would be two separate transactions even if they
occur at the same time. Sequencing energy efficiency upgrades coulgh the size of the

solar system for existing loads until such time as the residence is electrified over the next 24
years with the addition of electric heat pumps to replace gas or a smart charger for an electric
vehicle. For that reason, an Energyiééncy PAYS offer is not a prerequisite for a Solar PAYS
offer.

Cost Recovery Period

Once installed and interconnected, the solar installation would be expected to generate electricity
through its 30+ year useful life. On a monthly basisjibtalled solar system would produce
electricity which is assumed to be mmeeéteredvith the utility-provided electricity:’

Figure 4 on the prior page illustrates the monthly electricity savings for the example Customer.
As with other PAYS programs, tlymal is that participating Customers save money through
Total OnBiIll Solar PAYS Charge (shown as getdlored line), which should be a lower charge
than the average customer avoided Utility electricity cost (shown asdbloked line). The
projected Custmer monthly savings is shown as a greelored line. Further description of the

B The Utility Required Project IRR may be driven by its opportunity cost of capital, cost recovery requirements for
this type of investment, or weighted average cost of capital, among other considerations. Generally Solar PAYS
payments are structured arowwst recovery to the Utility, which may also be expressed as a Required Project IRR
based on the weighted average cost of capital, or the required return for this type of investment (as the overall rate of
return allowed under PUC may differ from the piijspecific internal rate of return).

14 The calculation of a maximum tariffed charge forsite solar consistent with the PAYS system is further

discussed in the initial white paper on Solar PAXBplying the PAYS System to-Site Solar to Expand Acse

for All: https://www.cleanenergyworks.org/2020/08/27 Hiiepaysfor-solarreport/

Bl'n the financial model, t he c ualdulateddasédon thewalue dfeotar Sol ar
electricity generated at year 24, which is 80% of the conservatively assumed solar installation useful life of 30 years
because that would be the final year of the Solar PAYS cost recovery period.

1 The copayment myabe reduced in the event there are upfront incentives from local authorities or the Utility

available to the Customer.

17 Net Metering rules are currently in place in 40 states and Washingtohtip@www.dsireusarg

Description of an Open Source Financial Model for-8ite Solar through Inclusive Utility Investment based on the PAYS System
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chart can be found later in this Financial Model Memo in the description of a Customer
Dashboard.

The two key summary metrics describing the value propogiidime Customeare (1)

Cumulative net Customer Savings generated over the life of the solar equipment and (2) the
portion of any upfront copayment required to be paid by the Customer. For a given solar
installed cost, locations attractive for Solar PAYS will be whieeeréquired Customer portion

of a copayment is zero or low relative to overall Customer savings. This Financial Model Memo
distinguishes between the required Solar PAYS copayment and customer portion of such
copayment because it is possible that statityutr other interested parties may be a source of
funding for such required copayment, given policy objectives or other economic motivations.

Conversely, cases where Customer portions of copayments are high relative to overall Customer
savings indicata less attractive Solar PAYS opportunity. Note that this is simply a relative
comparison, and that all locations should be considered. As well, timing and market conditions
are likely to change: while some solar and utility economic parameters may resttiyuoffer

Customer savings opportunities under Solar PAYS today, the installed cost of solar PV is
projected to continue to decline, and potential Customer economics would correspondingly
improve.

Customer Purchase Option and Installment-Sale

As previaisly noted, the Utility should offer to sell the solar assets to participating Customers (or

site owner, if different) through a fanarketv a | EMVO()A pur chase option to
only after the end tax credit recapture period. The Solar PAYS iBarticAgreement should

include a Customer right t or around yedo éxercise an option to purchase the solar

installation?® It is important for this model that the Fair Market Value determination for the solar

asset be made at point of option exeraigther than before solar installation is interconnected to

the Utility, in order to avoid potential ownership challenges to the tax credit.

The Financial Model considers the Customer exercising its option to purchase the system and
enteringintoapurchas of t he system ladalnem Sdlen dnsESHI®M ment s a
at a Fair Market Value that is based on the remaining value to the Whility.

The Installment Sale by the Utility to the Customer is modeled as an Installment Sale period over
theremaining Solar PAYS terf?.The tariffed orb i | | mont hly sal eTOBnstall
Solar PAYS Purchase Chargey woul d be subject to the same P

BYear 7 was selected because it is safely after the end ofytbar Secapture period for the tax credit, and after the
accelerated tax depreciation period WAORSI) tfhrer modi fi ed
property, which genellg spans 6 tax years. Structuring the purchase option timing to be shortly after the end of

these periods is common in solar financing structures.

19 Please note that the proposed purchase option has been structured around existing laws and marketaorms f

credit financing and should be reviewed by experienced tax counsel. The Fair Market Value assumption in the

model is a simplifying assumption for illustrative purposes and not intended to be a true valuation.

20 For a 24year Solar PAYS structure, affirst payment for the Installmefale is assumed for modeling purposes

to be made at year 7 and the final installment payment would be at the end of year 24, resulting in 17 years of

tariffed onbill Solar PAYS Purchase Charges.

Description of an Open Source Financial Model for-8ite Solar through Inclusive Utility Investment based on the PAYS System
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that, at their maximum, they would be no more than 87% of avoided retaéyl eldctricity
costs. In the event that these maximum TOB Solar PAYS Purchase Charges cannot provide the
Utility with its r equnsklendntSaleGopay h, may shéer egpial

Major Maintenance and Decommissioning

The Financial Modl considers costs required to be spent on maintenance over the useful life of

the system. Solar electric systems are considered to require low levels of maintenance. Systems

do not require refueling and the solar modules themselves do not generally seteiduled

maintenance during its expected lifespan. There are some components that may require

scheduled replacement. Inverters, which convert doecent (DC) electricity into alternating

current (AC) electricity, often require replacement evenli@ears. The model allows users to
budget for up to two inverter replacements be
other maintenance costs considered.

The Financial Model also budgets for system decommissioning at its retirement. When
decommssioned, the system must be removed, and repairs made to any building envelope
penetrations to avoid water damage. The model considers these decommissioning costs, net of
any salvage value the remaining equipment may have.

In order to cover these major megenance and decommissioning costs, a monthly reserve is
funded out of the monthly Solar PAYS payment, starting with the first payment. Monthly reserve
amounts are sized such that by the time the first inverter replacement is projected, the necessary
amount of the inverter replacement cost has been accrued in the reserve account.

0 Reserve Account event assuming no Installment Hatee Customer does not exercise
its option to purchase the system through an Instalk8alt& at year 7, the Utility is
expected to keep accruing the monthly maintenance reserve amounts and apply that
amount to cover the first and second inverter replacements when they are required, as
well as system decommissioning atitsend of f@e e A Model 0 wor ksheet,
traceBase case reserve amount through system life.

0 Reserve Account event of Installment S#iehe Customer exercises its option to

purchase the system through an Installrtale, the Utility is expected to keep any

already accrued maintenance reservesagpty that amount to its Utility Required

Project IRR calculations. In addition, for the Installm8ate period, the monthly reserve

set aside for major maintenance and decommissioning adjusts, as required, to
accommodate the fact that the Utility will kanger be the owner, and the Customer must
accrue for inverter replacements (but will generally not be required to decommission the
system). Note that the Installme®ale monthly reserve amounts would initially be

higher than the prinstallment Date mahly reserve amounts, given that there is a

shorter accrual period to fund the first inverter replacement. By way of simple example, if
inverter replacement is expected in year 12 then, starting reserve accrual at year 7 from
zero balance requires 12/7>etmonthly reserve additions as would have been required
had accrual started in year 1. At the end of the Installment Sale period, any unused
reserves are assumed to be applied to any final Customer Installment Sale balance. After
first inverter replacementhe monthly reserve amounts would be similar to the-base,

Description of an Open Source Financial Model for-8ite Solar through Inclusive Utility Investment based on the PAYS System
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since the second inverter reserve accrual period would be the same in either Base case or
InstallmentSalecaseSe e -8hhset Model 06 wor ksheet, col umn
reserve amounhtough system life

Understanding the Financial Model

The primary user type for this model is a utility or energy solutions provider assessing the
financial viability of installing customeébased solar on a specific individual horkis section

was prepared to assist Exsalvvy users of the Solar PAYS firaal modeling tool by providing

an orientation to the Financial Model and advice with how to use it efficiently and appropriately.
In particular, it:

w provides an overview of model architecture;

introduces model inputs and indicates how to chanem;

outlines model mechanics and functionality;

explains model outputs and how to interpret them; and

provides certain caveats and considerations when using the model.

geee

Model Architecture

This section provides a brief description of the inputs, caionlgtand outputs in the Financial
Model across the base and installmeale scenarios for the Utility and Customers.

Inputs Calculations QOutputs

System Dashboard Customer Dashboard Utility Dashboard

Installment-

Sale Model »

Figure 4: Summary Diagram of Financial Model Architecture

The AMaster I nputso tab all ows raddnrethes t o choos
calculations. Calculations are performed in two workshéétsleland Installmensale Model.
Outputs are considered on thgstem Dashboar@€ustomer DashboardndUtility Dashboard

The Financial Model operates by running macros which taksufor a given system, the level

of TOB Solar PAYS Charge and upfront copayment that are required for the Utility to reach its
Utility Required Project IRR during the PAYS cost recovery period based on the specific system
economics and incentives, angbgect to the Solar PAYS program requirements. The following
section outlines some of the considerations that should be noted when utilizing the Financial
Model.

Description of an Open Source Financial Model for-8ite Solar through Inclusive Utility Investment based on the PAYS System
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Model Considerations

~

0 The model uses Microsoft Excel

Macros requiredThe model runs macros to perform its calculations. Users should have macros

enabled on their MS Excel spreadsheets before attempting to manipulate the model.

Model macros button highlighted in Figure 6, when selected, will enable macro to calculate

the Qustomer copaymefitsuch that the Utility generates its Utility Required Project IRR on

its investment, as input in Model Input cell D84

Model macros (refer to button) will calculate the installrrgade copayment such that the

Utility generates its Utilg Required Project IRR on investment. If the installnsade

copayment will be less than $0, then the macros will calculate the reduced monthly payment
(or shorter PAYS term i
the AMapueso tab) such
input in Row 84.

63

Post-Inst-Sale Insurance Costs ($/W - Inst-Sale year) = = $
Post-Inst-Sale Insurance escalator (% per year)

Upfront Copay before Incentives 1,127.10

Inst-Sale Copay before Reserves Returned to Customer 2,933.27
Inst-Sale Copay /(Credit) net of Reserves Returned to Customer 3 2,933.27
Include Co-Pay in Customer Benefit Calcs? No

Shorten Inst-5ale-PAYS term if possible? Yes

Utility Assumptions:

f the user

t hat t he

Ut

If set to No, the monthly Inst-Sale-PAYS payment will be reduce

Marginal Tax Rate (34) 0

ITC (%) 18.7%

Depreciable Basis $ 13,598
Initial Electricity Value ($/kWh) Y5 0.097

Annuzl % Change in Electricity Value 0.00

Payment collection delay [months) 1

Peak Demand Reduction % 10%

Peak Capacity Shaving (kW)

Monthly Demand Charge per kW Peak s
Insurance costs ($/W - initial year) =
Insurance escalator (% per year)

Post-Inst-Sale Insurance Costs (5/W - Inst-Sale year)
Post-Inst-Sale Insurance escalator (% per year)
Required IRR (%)

2%
Currently modeled unleversd 4R
Currently modeled evered XIRR - Inst-Sale

CLICK TO SOLVE FOR REQUIRED IRR & CO-PAYS

Clicking
TO SOLVE FOR

REQUIRED SOLAR
PAYS CHARGES
AND CO-PAY SO

Button enables
macros

dj (Inst-Sale;

General Simplifying i and Limitati

1. Model assumes net metering
2. Model does not account for potential impact of property, state, sales, ad valorem, or other taxes.

Cover | Master Inputs | Model _ System Dashboard Customer Dashboard Utility Dashboard

Figure 5: Identifying the Macro Button on Model Inputs tab

General Assumptions
Please keep the following general assumptions in mind when running the Financial Model:

Model assumes net metering.

2! Note that the TOB Saf PAYS Charge may be reduced if the required copayment would
calculate to be less than $0

PV

nput

ity
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Model does not account for potential impact of property, state, sales, ad valorem, or other
taxes which arehighly specific to local geographies and generally not significant drivers of
residential solar program economics, so not included in thisleigh modelWe

recommend further investigation into these before program implementation to confirm
economics.

Model assumes there are no short tax years when calculating depreciation.

Model begins with the first full month of production and goes out 35 years.

As a simplifying assumption egradationis applied annuallypeginnng after year 1.

The Utility will not elect bonus depreciation or a depreciation method other than the MACRS
half-year convention.

A portion of Customer payments will be set aside for maintenance reserves.

The Solar PAYS cost recovery teghould bdimited to 80% of the estimatadseful life of

the system (or an error flag will pop up).

The system remains property with the Utility after the Solar PAYS cost recovery term, unless
Customer exercisdlhe purchase option at year 7.

Model assumes 100% of system desligible for taxcredits.

Assumes inverter replacements are expensed by the Utility in the period the maintenance
occurs unless an installmesdéleocar s, and the maintenance beco
responsibility

Upfront incentives for solar PV (such as stiateel rebags, renewable energy credits, and

other incentives for solar) are expected to benefit the Customer rather than Utility and result
in lower upfront copayment requirements (if otherwise required).

Installment-Sale Specific Simplifying Assumptions and Limitations

Installmentsale occurs at the beginning of year 7 and assumes all original assumptions are
still valid unless otherwise stated.

Installmentsale assumes any reserves set aside pna@aio7are released to the Utility; new
reserves required to hended are for the benefit of the Customer.

Installmentsale assumes the FMV of the systemestr 7will be paid by monthly o+bill

payments and an additional instaéintsale copaymerif required)at the end of the PAYS
term?22

As a simplifying assumption, the installmesatle assumes the FMV of the system at

refinance (total payments required from Customer to purchase system) will deliver the same
Utility Required Project IRR to the Utility.

As asimplifying assumption, the Installme8tle does not calculate the impact of imputed
interest income on the Utilityds taxable inc
income when billed.

22 |Inst-Sale Copayment required from Customer at end of PAYS Cost Recovery term may be offset by the amount of
any unused maintenance reserves to be returned @ustemer.

Description of an Open Source Financial Model for-8ite Solar through Inclusive Utility Investment based on the PAYS System
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This analysis assumes that title transfers to Customertlagidinal installment is made to

Utility. 23

t he

ifiMaster

|l nput o

t ab, user s

shoul d

choos

and situation. Note that the Example System was chosen strictly for illustrative purposes and
should no be considered relevant in market comparables for Solar PAYS programs.

Note:Users should only enter inputs into the blue shddellie text cells. Changing ndslue-shaded cells has the

E & [ E F
Solar PAYS Master Inputs and Assumptions
Draft for discussion purposes only.
Tax Efficient Structure Model |n2uls
System Cost Assumptions: Inputz __ Relevant Calealln Notes
Tize kW] £.00
Cost [$#w] 500
Cozt [§] $ 15,000
System Production Assumptions:
Ext Tear 1Produstion (Kwhik'’) 1413 Use the PYWatts website to System p
Annual Degradation Fake %] 0.50% kttps:fiprwatts.arel.goriprwatts php
Seazonality Tl e
Janwary BA42% s46
February 6.56% 556
March B89% 7
April 3.45% a05
May 373% F23
June: 10.23% &M ezt workshect "PY Wakts Input Translator if nesded
July 10.30% &7
August BRI E] 341
September 3.36% THS
Octaber T.85% BEE
Movember £.25% 554
December 5.E0% 455 B —
System Life & Mainteaance Assumptions:
Inztallation Date FEINE0E]
Useful Life [Trs) 30
Approx. Retirement Date SINE05
Maintenance Costs (Required Cash Reserves)
15t Inverter Replacement Y ear 12 FHINIGF
15t Inverter Replacement Cost 1 1,200.00
128 Inverter Raplacemant - Monthly Fezares 3 £.55%  Monthly Reserve Fundad (yrs 1-12)
2nd Invarkar Replacement Tear 24 3312045
2nd Invarter Replacement Cost 1 1,200.00
2nd Inverter Replacement - Monthly Reserve $ 8.3%  Monthly Reserve Funded [yrs 13-24)
Diecomissioning Cost ak Petirament $ 75000
Diecomissioning - Manthly Feserve $ 1042 Manthly Pezerve Funded [yrs 25-30)
Inztallment-Zale Date F53H2027
Post Inzt-Tale - 12t Inverter Feplacement - Monthly Fieserve $ 16,67 Monthly Ressrvs Fundsd fyrs 1-12)
Past Inzt-Fale - 2nd Inverter Replacement - Monthly Rezorve i 3% Monthly Reserve Funded [yrz 13-24, or until end of P&YE term if sharter)
Rezeres balance at end of Inst-ale term $ [0.00)
MACRS HY Depreciation Assumptions:
Tear
1 20.00%
z 32.00%
3 13.20%
4 1.52%
H 152%
[ 5.76%
Customer Assumptions
Upfront Incentives (%] [
Intital dwaided Rate [$/K'wh] t 007
Annual % Change in Avaided Frate 0.00%
Initial Fenthly Dn-Bill F&YE PME 1L o aenideduesl snearealed Wich] FT00%
Initial Fenthly On-Eill F&YE Pmt s 3 5556
Inzt-Sale Monthly On-Bill PATE Pmt [% of avoided cost on generated Ky ST.00%
Inst-Zale Monthly On-Bill PATS Pmt (5] ] 566
Initial Solar AT S Term [Trs) 24.0 31312045
Insurance Costs [$1% - initial year) 0% % -
Insurance Escalator (% per pear) 0%
Inst-Sale Solar PATS Term [Tz, including initial period) 24.0 Could be shorter than ariginal FATS Term if "Fhorten Inst-Fale-PAT S term if possibl
Inst-Zale Solar PATE Final Fayment Date 30312045
Past-Inst-Zale Insuranee Costs ($0% - Inst-Sale year] ] H -
Post-lnst-Sale Insurancs escalator [% per pear 0%

Upfront Copay before Incentives
Inst-Sale Copay before Reserres Retwrned to Customer
Inat-Sals Copau ([Creditl ngt of Reserres Returned to Gustomer

» Cover | Master Inputs

t 186327
3,555.03

5 S5550F

Model _ System Dashboard

Figure 6: Model Inputs Screenshot reflecting Example System

Customer Dast

potential to break formulas and result in misleading outputs or broken model

23 Confirmation still required from legal counsel whether legal title to solar asset will stay with Utility until last
payment made.
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Key assumptions driving the model include:

System Production
The amount of electricity generated by the system, expressed on a kWh/kW annual
figure. Sunnier areas of tlweuntry will achieve higher solar production and greater
Customer savings from a given solar investmEat.a system sized in kWp, the
productionrelatedinputs are:

o AEst Year 1 Prodrawl0i ono ( kWh/ k Wp)

o "Seasonarowgl1gxd ( %)

Users carcorsultthe freePV Watts Calculatoprovided by the National Renewable
Energy Laboratory to estimate tiear 1system productionrad monthly breakdowns for
alocation of interestThe calculator can be found at:
https://pvwatts.nrel.gov/pvwatts.php

PVWatts® Calculator The following standard inputs in the PV
et KS Wattswebb ased Cal cul ator 0s
My Lo | Crnge Loctn | NPUTO® screen are recom
SYSTEM INFO shown at left:
£ SYSTEM INFO 8 DC System Size 1kW
e —— 0 Module Type- Standard
e o & Array Type- Fixed (roofmount)
edute e == o & System Losses (%)14.08
Ay WP Fxed tootmount) = @ 0 Tilt (deg)- 25
system Losses (k) 1408 08§ Azimuth (deg) 135
Tilt (deg): 25 (i}
Azimuth (deg): 135 [i ]

Figure 7NREL&6s PVWatts Calculator Screenshot fASys
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The next screen will be ARESULTSO.

HELP  FEEDBACK

awE
souaaToots ||

My Locaion  Vionita, S
 Change Location

’4 RESULTS

E2P Print Result

RESULTS

141

Month Solar Radiation AC Energy Vaiue

User Comments

Figure8 NREL PVWatts Calcul ator Screenshot fARe

See tab IAirPrp/utWaTrtasnsl ator o in the Financi al
column on the Results tab will have monthly kwh figures which will sum to the annual

total. Users can convert these monthly figures into percentages or see the worksheet
APVWatts | npuftfoMranguiaclorcal cul ator to do

1 System Cost
This is the aliin upfront cost paid by the user, considered on a dp#awvatt unit basis.
Lower installed costs are highly correlated with Customer savings. Current US installed
costs vary by markeand are declining quickly as the industry grows and equipment costs
continue to fall. Current installa@sidentiakooftop system prices are estimated at
between $2.51 to $3.31/waftOur Example System considers an installation cost of
$3.00/W, and ouscenarios consider costs at $3.00/W, $2.50/W, and $2.00/W.

9 Initial Avoided Rate
The value of the electricity generated by the solar equipment, expressed as the per
kilowatt-hour cost of avoided electricity purchases from the Utility during the first yea
of solar production. Higher avoided rates correlate to greater Customer savings from
solar equipmentAvoided power rates are specificdostomers and utilities, so they
should be confirmed for the Utility service territory and specific tantier
corsideration Assuming the locatiohasretail net metering offered by the Utility, the
avoided rate is #iretail electricity rag¢; thiscan generally be found on a retail electricity
bill. To the extent the location does not offer net metering, userfstansult their
Utility or other credible expert to determine the initial avoided rate which should be used
as an input in the model.

24 Source: Retrieved from Energysage, a residential solar information site, on 11/30/2020:
https://news.energysage.com/howchdoesthe-averagesolarpanetinstallationcostin-the-u-s/
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1 Required Utility IRR
This is the level of return required by the Utility for its investment, expressediB&Ran
percemage.Lower Utility required IRR% allows for lower monthly payments and lower
or fully eliminated upfront copayments.

Additional assumptions include:

1 Solar Equipment Useful Life
The number of years the system would be expected dpdrational based on technology
warranty and field dat#.

1 Annual Degradation Rate
The rate of reduction in solar module performance that should be projected through its
life, expressed as an annual percentage Aawieual degradation at a rate of 0.5% is a
standard industry assumptiorhe National Renewable Energy Laboratory (NREL)
provides a summary oésearch on degradatiéh.

1 Inverter Replacement Costs & Dates
Solar power systems include one or more invertensch convert the direct current (DC)
electricity produced by solar modules into alternating current (AC) electricity utilized by
the CustomerThe expected useful life of the inverter is typically less than the overall
solar equipment, so it must be laped during the useful life of the solar power system.
The inverter replacement co¥tand dates can be input into the modéle model
presumes the Solar PAYS program maintains a reserve account funded from monthly
PAYS payments, and those reservesusesd to pay the inverter replacement costs at
their projected replacement dates.

1 Decommissioning Costs
Costs associated with removing the solar equipment at the end of its usefiidife.
model assumes that decommissioning costs are paid bitilitg unless the Customer
(with agreement from the site owner, if different) exercises its buyout option, in which
case the Customer site owner would be responsible for these costs since they are
presumably the owner at that time.

A utilityos requi r egporturfRyReostod oapitdl, eostdecdveryeraguirbments far this type
of investment, or weighted average cost of capital, among other considerations. Generally Solar PAYS payments are
structured around cost recovery to the Utility, which may also be esqutes a required IRR based on the weighted
after cost of capital, or the required return for this type of investment (asehalgate of return allowed under

PUC may differ from a projeetpecific IRR).

26 Refer to footnote .

2"NREL provides links to research papers summarizing lab and field research findings:
https://www.nrel.gov/pv/lifetime.html

28 Replacement inverter costs are estimated at $0.15/W, plus the cosaltditiost At 6kW system at $0.15/W =
$900 plus tax, shipping, handling and installation. This analysis has conservatively assumed $1200/unit for
installation alin with all necessary margins, but users should reconfirm with local installers based on local
supply/demand and shipping/taxes/labor costs.
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1 Peak Shaving Value
The benefit to the Utility ascribed to the solar equipment based on its ability to reduce
Utility demand charge2 e ak s having potenti al i's based
peak demand period each month and the concurrent amount of solar powesgdeapect
that time.PVWatts can be helpful in observing the expected solar power production for
each hour and then recording thosTee val ues
value of peak shaving is calculatasthe potential reductionn peak demath (measured
in kWp capacity) multiplied by its monthly demand charge per kW fgasause
demand charges are assessed with terms that vary by utility, this value may need to be
calculated separately in PV Watts where the productivity of the solar systelne ca
predicted hourly over many years, and those values can be referenced for the periods of
peak demand (monthly or annually) that determine the monthlyFbillsome months,
the value may be zero, while it might be 30% in othlerfuture work, considation of
on-site solar plus oite storage would make this a significant factor.

 Insurance
As a simplifying assumption, this Financial Model Memo assumes that the Utility would
be able to add the solar assets to its existing policies without signifigaatt. Insurance
costs are included as an input assumption with a cost of zero. Users should confirm this
assumption and input the appropriate insurance costs for their situation.

1 Investment Tax Credit (%)
The ITC percentage input in row 72 of the Madhputs is a hardoded input provided
by User. If assuming Direct Pay, User should reduce to 85% of the expected ITE level.
For example Direct Pay in 2021 should be 22% (the ITC for 2021) multiplied by 85% or
18.7%. The User is required to enter tbatulated number in Master Inputs D72.

1 Other
Additional model inputs include assumptions such as Utility Marginal Tax Rate,
Investment Tax Credit %, and other static variables such &AKERS depreciation
curvewhich are generally not expecteddeange across utilitie.

Model Calculations

The financial model was built to consider the economics for the Customer and Utility in each of
the two scenarios considered:

22The 85% factor is sourced from Section 90404 of the The Moving Forward Act (H.R. 2), which passed the House
of Representatives in 2020.

30 The Financial Model was originally built for taefficient entitiesso MACRS depreciation is presented as a static
(and simplifying) assumption. For taxefficient users, the input for Utility Marginal Tax Rate may be adjusted (i.e.

to 0%). In addition, a tarxempt utility may not be eligible for MACRS depreciationroréstment tax credits

without further structuring. At the time of publication, the Authors believe-xaxnpt utility may qualify for

Direct Pay as passed in the House in 2020 in the Moving Forward Act (HR 2, Section 90404handueed in

the GREENAct in 2021 (HR 848, Section 104), but further work may be required to vetexésmpt utility

scenario.
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A B a s e awithoudasm exercised purchase option after the tax pewhibh means the
customer has not exercised the option to pursue the pathway to ownership chse,

the Utility would continue to own the system through its remaining life.

Al nst &lall men tawvithemexarcised purchase option thedvidesa pathway to
ownership of the system by the Customer (or site owner, if different) by the end of the
PAYS costrecoveryperiod.

For each of these scenarios, the model calculates the level of Customer savings and Utility
returns by considering the cash daxl impacts to each party. Following is a description of the
cashflows and tax impacts to the Utility and Customer for each scenario a user creates in the
model.

Base Case Model Calculations

In the Base case, we consider the value streams assuming tom@udoes not choose to

exercise its purchase option in Year 7, so the Utility would continue to own the solar equipment

from inception until the end of its useful life. This scenario does not maximize value for the
Customer, and one of the benefits dtaéating this case is to compare it with the results of the

case in which the Customer does exercise that option in order to see the value of the pathway to
ownership under the assumptions of any given scenario. Evaluating the economics to the Utility
andthe Customer in this Base Case requires estimation for each of the cost and benefit streams

i mpacting them. Foll owing is an outline of th
items are improvemeni# tondeéecanemomms.oasndnwlodr e

Utility: The Base case in the model considers Utility economics based on:

- Investment (system installation cost), as reduced by any upfront copayment received,
Investment Tax Credit,
MACRS depreciation benefit,
monthly PAYS tariffcharge,
peak shaving value (reduction in demand charges),

- operating costs including maintenance and insurance, and

+ the value of electricity generated after the PAYS cost recovery period.
CustomerThe Base case in the model considers Customer economics based on

+ Ultility avoided cost,

- monthly PAYS tariff charge, and

- any upfront copayment required, as may be reduced or offset by the availability of

upfront incentives.

+ + + +

Il n the Financi al Model , t he worksheet ifModel O

Installment-Sale Model Calculations
In the InstallmenSale scenario, we consider the value streams generated after the Customer

chooses to exercise its pbese option in Year 7. The Utility offers an Installment Sale of the
system to the Customer (or the site owner, if different), and the Customer pays the Utility in

Description of an Open Source Financial Model for-8ite Solar through Inclusive Utility Investment based on the PAYS System
©LIFT Solar 2021 Page29



Overview of a Financial Model for Inclusive Utility Investments inShkeSolar with a Path to Ownership

LIFT S lar

. 45 Southface

install ments wuntil the utilityds codtatingrecover
the economics to the Utility and the Customer in this installreale scenario requires

estimation for each of the costs and benefit streams impacting them. Following is an outline of
those value streams:

Utility: The InstallmentSale model considers Utility economics based on:
- Investment (system installation cost), as reduced by any upfront copayment received,

Investment Tax Credit,

MACRS depreciation benefit,

monthly PAYS tariff charge (before and during instairesale period),

peak shaving value (reduction in demand charges,

- operating costs including maintenance and insurance, and

+ Changes in reserve requirements upon entering into th&atstas well as any
installmentsale copayment received.

+ + + +

CustomerThe InstallmenSale case considers Customer economics based on

+ Ultility avoided cost,

- monthly PAYS tariff charge (before and during installreale periojl

- any upfront copayment required, as may be reduced or offset hydhability of
upfront incentives,

- any installmenstale copayment required, as may be reduced or offset by maintenance
reserves returned,

- maintenance costs not covered by reserves, and

+ the value of electricity generated after the PAYS period.

Inthe Finmc i al Model |, tShad ew ovtokdsen eoe tc afl lcrusltat es each
benefit streams.

Summary of Calculation Adjustments between Models

The following table highlights the differences betweenBhse Model and Installmei&ale
Model in considang the Utility and Customer economics.
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Table 2: Differences between the Base Model and Installme®ale Model

Differences in

Base Case Installment-Sale Model

- Investment (system installation +/- Diff w/ Monthly OBP in Inst
cost) Sale period
+ Tax benefits (ITC and + InstSale copayment (if
depreciation) required)
* Monthly OnB i 11 FOBROS 1) operations Expenses &
N Tariffed Charge Reserves
Utility + Peak shaving (Reduction in
Demand Charges) - Value of electricity generatec
- Operating Costs including after PAYS cost recovery
maintenance and insurance, af period
+ the value of electricity generatg
after PAYS cost recovery perig
+ Utility avoided cost +/- Difference with OBP in InsEale
- monthly OBP tariffed charge, | period
and - InstSale copayment (if
- upfront copayment (if required required)
Customer +/- Operations Expenses &
Reserves
+ Value of Electricity
Generated After PAYS

Model Output Dashboards

In order to efficiently evaluate thresults of the model scenarios, the model includes dashboards
which highlight the key output information.

System Dashboard

The system dashboard visually outlines the overall system production from the solar equipment
during its useful life. Th&ystem Production chart was shown as Figure 3 earlier in this memo.
System performance can be considered a function of five key model input assumptions:

System size (kW)

Est. yearl production (kWh/kW) via PWatts data on solar insolation
Seasonality (%oa&h month)

Degradation Rate (%/year)

Useful Life (yeas)
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System production (kWh/year) multiplied by the avoided retail utility cost ($/kwh) for the
location of the Solar PAYS program is the fundamental value of the system, to be considered
relative to theOn-Bill PAYS Payment. The model performs these calculations and provides
outputs on the Customer Dashboard described below.

Customer Dashboard

The Customer Dashboard summarizes model information related to Customer economics, both in
the case of the initial PAYS investment, and considering an instalsaénat year Key
Information presented in the dashboard for each case includes:

Installaton Date

PAYS cost recovery term (in years)
Upfront Copayment, if requiréd
Monthly PAYS Tariffed Charge
Customer Net Savings

Customer Dashboard (Initial Pays Underwriting)

Install Date 3202
'y Custom avi Ann SCOL d Cust r Savings
PAYS Term 24 enrd Monthly Customer Savings Annual Undiscounted Customer Savings
Copayment $0.00
Upfront Incentives F0.00)
Net Upiront Investment £0.00

L Lk AL AKAARLANEANANENNENAE

Het Savings $3.057.47

- ” p—
£ A Ay i i

Install Date SENE02
Monthly Customer Savings

PAYS Term Zd\Y'ears

Initial Copayment +0.00
Upfront Incentives #0.00)
Installment Copay. net of #0.00)
Post-PAYS Mai #0.00

Total Net Customer Payments £0.00

Ahbiibb b bbbl bbb bbb bbbl

Monthly Payment - initial
Monthly Payment - installment $48.62

Total Payments™ -$14,001.77

$7.01114

retites T o quments, nd
s i Fada, das Ay

ot icanties

Figure 9: Customer DashboardScreenshot
Description of Graphs:

Graphofi Mont hly Customer SavPRPAY§Ghargegdepi cti ng
CustomelAvoided Retail Utility Costs

31 Upfront copayments may be reduced by available Utility or local incentives (e.g. rebates). A user of the Financial
Model may also view Customer@wmics on the Customer Dashboard with or without copayments by toggling the
ifYes"'' or fANoo -Papuinf@GusfibmeltuBen€bit Cal s?d (see fMa
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CustomerAvoided Utility Cos{dark blue line)This line displays the monthly
amount of money that would have been required to purchase utility electricity
which is avoided due to power coming from 8aar PAYS system.
AverageCustomerAvoided Utility Cos{straight light blue line)This is the
annualized average of the dark blue line and shows the expected amange
electricity valuefor the Solar PAYS participant.

On-Bill PAYS Paymer(straightgold line): This is the monthly TOB Solar
PAYS Charge Comparing this gold line with the light blue line allows an
easy view of monthly Customer savings.

Net Savingggreen line)This is the monthly net savings, given the monthly
customer avoided retaitility cost and Solar PAYS paymeimNote that
seasonal differences in production but fixed Solar PAYS monthly payments
will lead to higher savings in summer months than winter months.

ph of AAnnual Undi scounted Customer
On-bill PAYS paymentgold bars)This is the annual sum of Solar PAYS
monthly paymentg a givenyear.

Copaymentgyellow bars): This represents thefront copayment from the
Customer (if required by the conditions of the scenario, lessiaiingnt

incentive availablg ard in the installmensale scenario, any additional
installmentsale copayment (less any reserves returned) and maintenance
expenditures not covered by reserves.

Cumulative Customer Expenditures (Savings)s is the cumulative

Customer savings over thige of the Solar PAYS systenmitially this may be
negative if there is a copayment madewillitimprove over time.Failure to

achieve positive undiscounted Customer return over time is a strong indication
the potential Solar PAYS program stakeholdé&sudd strongly reconsider

their expectation of program success without additional incentives, or changes
to assumptions.

Annual Cash Flow Proformas
0 Also available on the dashboard worksheets are annual cashflow proformas
0 Unhide row grouping #3 teeveal rows 251 (for Base) and 9342 (for Inst

Sale)

Utility Dashboard

The Utility Dashboard summarizes information related to Utility economics. Following is a
reducedsize screenshot of Utility Dashboards as a visual representation of the dashiroards
Base Model and Installmeale Model. Key Information presented in the dashboard includes:

Initial Investment
Forecasted Cashflow over PAYS cost recovery term
Forecasted Aftetax Returns
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Utility Dashboard: Initial PAYS Underwriting w/ NO transfer of ownership to customer (to facilitate tax benefits to the Utility)

Ip“;?;' _?::: 3'131'12022; Forecasted Collections Forecasted After-tax Returns
Upfront Inve stment =$13,000.00)
Customer Copayment $5.509.51
Investment Tax Credits #0.00)
HNet Investment -312.130.19)
Total PAY'S Charges 416,950, 35| -
Total Post-PAY'S VYalue $4. 786253
Total Peak Shaving Yalue $0.00]
Customer Net Savings -$2,105.45]
Customer Return on Invesy -36
Cutomer Rate of Return - 3.5 ARRARRARANANARARERENANDS
. W e tq e vy v an a1 e ar
Utility Undiscounted Net B|  $6.336.42] 4 - i
Uility Return on Investmer] 35.54 — orebill charge — )
Utility Unlevered IRR .00 oA ek " —m ' -

Utility Dashboard: With PAYS Installme

nt Sale to transfer ownership to customer after the PAYS term

:;';::;I Tnate 3'131'12022; Forecasted Collections Forecasted After-tax Return
erm
Upfront Inve stment -$18,000.00)
Customer Copayment #3.,6039.51
Total Investment Tax Cre $0.00)
Het Investment -$12.130.15)
Total PAYS Charges $16.950.35]
Installment Copayment [ #3612.04
Total Peak Shaving Yalue $0.00)
Customer Net Savings -$334.26
Customer Beturn on Invesy 14
Cutomer Rate of Return -1 LD
Uility Undiscounted Net B|  35.372.20 a JE— benah
Litility Return on Investmer 3318 _‘_ ;'\ : "'!_'_' arges — R . .
Wiility Unlevered IRR 3.00: -

0 Graphofi For ecasted

3 This chart

Figure 10: Utility Dashboard

Col |
shows t

value associated with Peak Shaving.

W (W (W (W

ect

onso

Dark blue bars represent customer copayments paid, if applicable

Green bars represethie Customer obill charges

Yellow line represents peak shaving value

Gray bars represent the value to the Utility after the end of the PAYS cost

(Annual
Utilityos

col |

recovery period. As the continued owner of the solar electric system after the
PAYS cost recovery period, théility receives value in the form of the monthly
electricity production from the system.
3 Note that with a PAYS Installment Sale, the monthly payments may increase
at/after year 7 to reflect the higher monthly maintenance reserve payments, as
long as thg still can stay below the Max Tariff level.

A Feolraexc Rett aud nAfot ¢ rAnnual
Utilityos

over [
annual

0 Graph of

3 The chart shows the

3 The green line represents cumulative net afrrposition on thénvestment.
0 Annual Cash Flow Proformas

3 Also available on the dashboard worksheets are annual cashflow proformas
3 Unhide row grouping #3 to reveal rows-25 (for Base) and 9342 (for Inst
Sale)
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Solar PAYS' Utility Scenarios

Once the model was completed, the Authors utilized it to consider four Solar PAYS scenarios
across the country. Based on assumptions for each of these locations provided by Clean Energy

Works, we ran the model to assess the economics of Solar PAYS basadkehconditions in
Camden (AR), Ahoskie (NC), Denver (CO), and Stockton (CA).

Ahoskie, NC

Denver, CO
Stockton, CA A
Camden, AR
Figure 11: Map of Scenario Locations
Esample | Camden) Ahoskiz | Stockton| Denver
Module Type: Standard
Armray Type: Fixed ([Roof Mount]
System Losses [5£): 14.08
Tilt [deg): 25

Azimuth [deg):

135

These locations were chosen to
consider a variety of solar
production, avoided retail utility
electricity cost environments, and
utility types and related return
thresholdsFor each location, the
scenarios include a sensitivity
analysis for the price of solar as
well. Following is a description of
System Cost and Production
Assumption&input assumptions
considered for each:

Year 1 Production

Example | Camden | Ahoskie | Denver
1,413 1233 1,350 1,535 1503

Seasonality

January

G423

February

.56

March

&89

April

9453

May

973

June

0233

July

0,302

August

987

September

&.96%

Dctober

T3

Movember

G283

December

5.502

637
622
&.06%
921
.90
021
0.21:
10.28
G986
7.0
708

5602

6.995
G.7d
86T
.70
10,742
1000
10,072
913
G
A
6.9
5.

6135
675
3,00
9394
991
10,572
10,502
97
&80
.
6455
567

4 465
5462
g1z
9.78%
.04
3t
Nt
10,51
.45
g1z
566
399

Global Assumptions
System Size 6.00 [k'w
Cost Scenario—— High 300 |
Cost Scenario—— Med 2.50 | #'w
Cost Scenario—— Low 200 | '
Annual Degradation Rate 0.50%] >
Useful Life 30 |wears
| Esample | Camden | Ahoskie | Denver
Required IRR— Low . . . jc v 3
Required IRR—- High I o ks [ [
Avoided Uility Rate 0107 0.037 0.104 0111 0.156

Figure 12: Tables of Scenario Assumptions

32 PV Watts outputs and avoided utility rates based on location inputs and P¥as&imptions provided in table.
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Scenario Results

Following are descriptions of the results of ther illustrative cases and the related scenarios
generated for each by varying key input assumptions.

Camden, AR: Copayment would be needed, or full value of solar

Ouachita Electric GoperativeCorporation (OECC) currently offers the HELP PAYS program

through a tariff approved by the state utility commission, and it is opesthoresidential and

commercial customerseeking cost effectivieuilding energy efficiency upgradéeeh e ut i | i t y o
tariff allows the same terms to be applied testie solar power systems, and in response to

consumer demand, OECC has applied HELP PAYS tsitersolar in several locations. The

terms of that program arefféirentfrom the Solar PAYS program modeled here.

Table 3: Camden Scenario Table

Camden 53, 2% Camden 52.5, 2% Camden 52, 2%

Install Date 3/31/2021 3/31/2021 3/31/2021
PAYS Term 24.00 24.00 24.00

Upfront Investment -518,000.00 -515,000.00 -512,000.00

Required Copayment (Base) 53,551.99 $1,127.10 50.00

Total Investment Tax Credits 53,366.00 %2,805.00 52,244.00
Met Utility Investment -511,082.01 -511,067.90| -58,756.00)
Required Copayment (Inst-Sale) 52,955.32 52,933.27 51,465.55

Figure B3 shows the Customer savings and upfl@atpayment required ithe Financial Model
for the Base case amadstallmentSalecase. These results are shown for eddhe cost levels
consideredand customer net savings increased as costs dedinadost level of $3/W, there
is a copayment required but not a separate copayment doeimgcovery of the Fair Market
Value after Year 24Copayment requirements ftire InstallmentSale scenariwere reduced in
the $2.50/Wand$2.00/Wcases, but not eliminated.

Camden, AR
53w S2.5/W S2/W

521,000.00

m Customer
515,000 .00 Copayment
(Base)
# Required
Copayment
(Inst-5ale)

511,000 .00

.00 Customer Met

Savings (Base)
/
=7

1
o
=1

i
[
[=}

]
=]
=]
=]

LY ! !!

NN

Customer Met
Savings (Inst-

54 000.00 Sale)

Figure 13: Camden Scenario Savings Chart
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The utility offers net metering consistent with state policy, though no other benefistteon
solar isconsidered in the value proposition. The full value of solar may be needed to justify
bringing the customer copayment to zero.

Annual Undiscounted Customer Savings

$8,000.00

$6,000.00

54.000.00

$2,000.00

=0.00 I NN NN NN NN NN NN

($2,000.00)
i o L W o [} (5 ] = [1=] oD o o =T [T=) o o
e e 8888888832333 3 38
od o - L | ™ (5] (%] (5] od o - L | ™ ™~ ™~

mm Post-PAYS Maintenance

[Copayments) [ Incentives & Refunded Reserves
mmmm On-Bill PAYS Payments
e Original Cumulative Customer (Expenditures) / Savings

R efinanced Cumulative Customer ([Expenditures) / Savings

Figure 14: Camden Scenario Undiscounted Customer Savings Chart

Ahoskie, NC: PAYS applied to on-site solar is financially viable in each case.

Roanoke Electri€ooperativeoffers a program called Upgrade to $ave based on the PAYS system. The
upgrades are currently limited to energy efficiency and demand response. This scenario considers an
expansion of their program offerings to include-site solar.

Table 4: Ahoskie Scenario Table

Ahoskie 53, 1% Ahoskie 52.5, 1% Ahoskie 52, 1%

Install Date 3/31/2021 3/31/2021 3/31/2021
PAYS Term 2400 24.00 2214
Upfront Investment -518,000.00| -515,000.00 -512,000.00|
Required Copayment (Base) %25.51 50.00 50.00
Total Investment Tax Credits 53,366.00| 42 B05.00| 52,244 00|
Met Utility Investment -514,608.49| -512,195.00 -58,756.00
Required Copayment (Inst-Sale) 53,559.51 41,328.14 50.00|

Figure 15 shows the Customer savings and upfrofasgoment required in both the Base case and
Installmentsale caseRelative to Camden, residents in Ahoskie have approximately 25% avoided higher
cost of electricity. Roanoke Electric has a lower cosapital, and therefore, the Utility required IRR% is
lower. As a result, even at a cost level of $3/W, there was no copayment required in anpgase.
expected, Customer net savings increased as costs declined.
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Ahoskie, NC
S3W 52.5/W S2/W
521 ,000.00
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Figure 15: Ahoskie Scenario Savings Chart
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Figure 16: Ahoskie Scenario Undiscounted Customer Savings Chart

Denver, CO: Sharing the regulated return for a for-profit utility can lead to faster
deployment

Next we considered Denver, where the local Utility, Xcel, is an investoied utility (IO0U)
instead of a cooperative. The difference results in potentially higher utility required IRR. We ran
the scenario twice to explore two program implementation desegarding the allocation of

Description of an Open Source Financial Model for-8ite Solar through Inclusive Utility Investment based on the PAYS System
©LIFT Solar 2021 Page38



Overview of a Financial Model for Inclusive Utility Investments inShkeSolar with a Path to Ownership

cost for the wutilityds state regulated revenu
IRR% is assumed to be 8%, and the required copayments are significantly higher. In the second,

the customers participatinginh e Sol ar PAYS program would cove
revenue requirement, and the rest would be charged to all other ratepayers who are benefiting
from the individual s choice to add renewabl e
produce significantly different levels of Customer savings and required copayments.IFigure

below shows the Customer savings and upfrofgagment required in both the base case and
Installmentsale case.

Table 5: Denver Scenario Table

Denver 53, 8% Denver 52.5, 8% Denver 52, 8% Denver 53, 3% Denver 52.5, 3% Denver 52, 3%
Install Date 3/31/2021 3/31/2021 3/31/2021 3/31/2021 3/31/2021 3/31/2021
PAYS Term 24.00 24.00 24.00 24.00 24.00 2146
Upfront Investment -518,000.00| -515,000.00, -512,000.00 -518,000.00 -515,000.00| -512,000.00|
Required Copayment (Base) $6,553.51 $4 11873 31,683.90 5711.49 $0.00 $0.00
Total Investment Tax Credits 53,366.00| 52,805.00| 52,244.00 53,366.00 52,805.00| 52,244 00|
Met Utility Investment -58,080.49) -58,076.27| -5B,072.10 -513,922 51 -5132,195.00| -59,756.00|
Required Copayment (Inst-Sale) 53,236.94| 53,210.52| 53,183.08 54,128.73 51,737.89| 50.00|
Denver, CO
52100000 S-S ST ===s o ms s ssssmmm e
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Figure 17: Denver Scenario Savings Chart
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Figure 21: Denver Scenario Undiscounted Customer Savings Chart

Stockton, CA: Lowest level of Customer copayment of the scenarios considered

Finally, we look at Stockton, where the local Utility, PG&E, is also gfofit, investorowned
utility, similarly resulting in higher expected utility required IRR. With regard to regulated
return, the pair of scenarios explored for Stockton is the same as in the Denver scenarios, in
which the Customer responsibility for the returequired by the Utility is either 8% or 3% (with
the other 5% coming from other ratepayers benefiting from the clean energy), resulting in
significantly different levels of Customer savings and required copayments.

Table 6: Stockton Scenario Table

Stockton S % Stockton 52.5, 8% Stockton 52, 8% Stockton 53, 3% Stockton 52.5, 3% Stockton 52, 3%
Install Date 3/31/2021 3/31/2021 3/31/2021 3/31/201 3/31/2011 3/31/2021
PAYS Term 24.00 24.00 22.18 22.47 19.09 16.11
Upfront Investment -518,000.00) -515,000.00 -512,000.00 -518,000.00) -515,000.00) -512,000.00)
Required Copayment (Base) 53,072.63 5641.02 50.00 50,00 50.00| 50.00|
Total Investment Tax Credits 53,366.00| 52,805.00 52,244.00) 53,366.00| 52,805.00| 52,244 00|
Met Utility Investment -511,561.37] -511,553.98 -58,756.00) -514,634.00| -512,195.00| -59,756.00|
Required Copayment {Inst-Sale) 54,845 81 5479891 50.00 50.00| 50.00| 50.00|

Figure 22 below shows these scenario conditions produce the lowest level of Customer

copayment of the 4 utilities considered, and the highest net savings in both the Base case and
Installmentsale case
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Figure 23: Stockton Scenario Undiscounted Customer Savings Chart
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Scenario Conclusions

These examples highlight four things which are important to keep in mind when considering
Solar PAYS:

Ut i | it i erateofretuendouSolardAYS programisas a large impact on the potential

for Solar PAYS programs to save Customerso6 n
scenario, the difference between 8% and 3% required return corresponds to the following
Customer economicso upfront copaymentequired but customer net savings of $15,771.71

with 8% IRR and $24,084.19 with 3% IRR, a difference of more than $8,000.

Installed solar electricity system cdsd a large impact on potent@listomer savings. As
shown by each of the exgfas, the difference between $3/Watt vs $2/Watt is quite
significant. In Denver, a $3/W installation at 3% Utility IRR requires Customer copay of
$4,128.73For net savings 0$4,684.45yielding Customer 87.35% return), but if costs can
decline to $2/Wthere is no required copay, adtl2,630.7het savings. Costs are declining
rapidly across the solar industry as economies of scale improve and the industry becomes
more mature and efficient, so it is not a question of if but how quickly costs will fhléto

point that Solar PAYS programs economics could offer potential Customer savings
regardless of location

Avoided Retail Utility Eectricity Costs ad Net MeteringHigher avoided retalUtility

electricity costs favor osite solar systemsverall It is well understood that the parts of the

country that have net metering and the most expensive electricity, including Hawaii,

California, and the northeast, all have a vibrant solar sector. When the value of exported

electricity to the grid ifiighest, relative to its installed cost, the location has a significant
opportunity to save Customersd money, inside
Stockton example is particularly illustrative of this conclusion, evidencing the largest
Customeisavings opportunity of the four sites by a large margin. The $0.156/kWh avoided

utility cost calculation was almost 50% higher than the other sites.

Solar power production potentialhe level of power production depends on location and
siting, and thesera important factors to consider at a-sfeecific level in a Solar PAYS
investment program. Assuming orientation of the panels due South witheess tilt that
maximizes productivity over the course of the year, the Example Customer, reduced from
1,419 to 1,080 kWh/kW/year (i.e., going from Wichita, KS to Portland @Rel), would see

an increase copay requirement to &%/ and lower net savings te938while increasing it

to 1,690 kWh/kW/year (i.e. Palm Springs, dAavel) would remove any copagquirement

and increase savings to $68.
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Additional Areas of Focus

While the research team was able to create the desired PAYS with solar model using the stated
assumptions, there were many additional aspects of the Solar PAYS framework and financial
modeling that were not considered given limited time and scope. Wedagkesl specifically

with building out the financial model, and the tool is now available to assist potential
stakeholders in considering Solar PAYS programs. That said, we could not consider many of the
resulting topics and questions brought up in thesmof building this model, but which the

Authors believe could be useful to revisit in the future. These include:

w

0 Model refinements, edge cases, and additional functiondlitig Financial Model is a

working prototype model produced in a short timeframeé designed to be used to

provide indicative feedback on potential Solar PAYS markets. As this model is used, the
Authors hope that such use will help identify opportunities for improvement and further
refinements. For example, as the model is used|liemcounter datasets which will

cause the model to calculate results which
and code will need to be adjusted as those cases are identified.

O«

Incorporation ofAPI to PVWatts Solar Production calculatofhis paper recommends
user s ut i RAVwWatte sofwareg o ésimate likely system production, unless they
have credible oithe-ground sitespecific estimates. This Financial Model does not
automatically connect to PVWatighich could be readily done through API
programming.

O«

Value of Utility Peak Demand ReductiotWe understand that solar generation provides

many benefits to the electric utility, one of which is reducing the need to purchase

additional power on the wholale market during periods of peak demand. The model
provides Users ability to input APeak Dema
Demand Chargeo per kW Peak in row 79 of th
these (along with system size) to calculdtiity benefit. Further work will be needed to

guantify the impact distributed solar PV in general and Solar PAYS programs in

particular could have on Utility peak demand reduction and therefore how benefits of

such peak demand should be considered.

O«

Third-party taxequity (i.e. Sale Leaseback providers working with ftax-efficient
Utilities). This model focused on the Direct Pay of the tax credit, but it would be worth
further exploring use of thirgarty taxequity structures such as sédaseback wdels.

0 Locationspecific tax identificationThere are a number of locatigpecific costs, such

as property, state, sales, ad valorem, or other taxes, which could not be added to this
Financial Model given the short timing and limited scope. It maydssiple to integrate
other sources of this data if readily available.
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0 Residential Battery Storag€here is potential to expand the scope of this model to
consider residential battery storage in a Solar PACE framework.

0 Utility Rate of Return Calculaton®ne concl usion from this Fin
the four scenarios presented in this Financial Model Memo is the importance of Utility

IRR in Customer economics. While this model does build in the functionalitjusta

the required Utility rate of return, we could not explore the appropriate gelrey

characterization or appropriateness of the rates chosen. Given its high degree of impact,

this is a worthwhile area of further inquiry.

0 Net Metering impacts

0 Other
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Appendix A: Financial Model

The financial model is hosted on the LIFT Solar Everywhere website. To access the financial
model, please click on the graphic below:
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