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A B ST  R A C T
This paper, one in a series of reports by Clean Energy Group and Meridian Institute on 
advancing resilient power in low-income communities, presents analysis assessing the 
negative impacts of changes to net metering policies and proposed utility rate tariffs on  
the bill savings achieved by solar for both property owners and tenants of multifamily  
affordable housing in California. The paper also explores the role of energy storage 
 in reversing anticipated losses to the value of solar.
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Executive Summary
Preserv ing the  Value  of  Solar  Technologies  
for  Low- Income  Communit i es  w i th  Energy  Storage

Just as solar is beginning to serve  
more low-income communities, such as in multi-
family affordable housing, new ratemaking changes 
could make those investments especially risky in 	

       the future. Nowhere is this more evident than in  
California, the leader of cutting-edge innovation in  
clean energy policy. 

Recently, utilities and regulators in California proposed 
policy changes and new electricity rate structures that 
could drastically erode the value of stand-alone solar. 
Those changes, through modifications to net metering, 
time-of-use rates, and demand charges, could hit solar 
installations in affordable housing especially hard—	

in some cases, reducing the energy bill savings from  
solar-only investments by more than 50 percent 
within the next few years. 

This dramatic reduction in the value that solar can  
deliver creates potential risks to affordable housing  
owners who have made or are considering solar invest-
ments in the state. The good news is that there is a way 
for property owners to hedge these future financial  
risks from solar with additional investments in battery 
storage. As shown in Figure 1, storage can deliver addi-
tional bill savings to reverse the losses to solar value and, 
in some cases, even achieve multiple times the savings  
of solar-alone today.

f igure  1

Solar Risk: Storage Solution 

Solar-Only Bill Savings Projected 
Solar+Storage  

Bill Savings

Solar+Storage Bill Savings  
with Rate Switching

(NOT TO SCALE)

S
olar




 O
nl

y

Solar


 
O

nl
y

Decrease 
in Savings 

by 56%

= $3,320Solar Only

= $874

= $4,761
Reduced 
Demand 
Charges

Time Shifting

S
olar




+
stora





g

e

Increase  
of $5,635  
per year in  
savings over  
solar alone

Solar Only

Reduced 
Demand 
Charges  

and  
Reduced  

Fixed  
Charge

Increased  
Solar Savings 
Due to Higher 

Rates

S
olar




+
stora





g

e
 sa


v

in
g

s
 w

ith


 R
ate




 s
w

tichin





g

= $3,320

= $10,071

= $14,581

$27,972

Current  
Annual 
Savings  

Before Net  
Metering  

and Utility 
Rate  

Changes
Projected  
Annual 
Savings  

After  
Changes

$7,581

$8,954

$3,320

Adding energy storage can reverse the negative impacts on solar bill savings due to net metering changes and proposed utility rate 
tariffs, which could reduce savings by more than 50 percent. Storage unlocks additional savings through time-shifting solar to be 
used during peak electricity pricing periods and reducing, or in some cases eliminating, demand charges.
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Key takeaways from the analysis include:
•	 Proposed policy and rate changes such as shifting time-of-use electricity pricing periods, the addition of non-bypass-

able electricity charges, and increases to demand charges in California could erode electric bill savings from solar invest-
ments by more than 50 percent for affordable housing property owners.

•	 Affordable housing tenants face many of the same solar risks from the potential reduction in solar values, which could 
result in a net economic loss of 29 percent for some low-income residents.

•	 Solar systems with energy storage can be more responsive to changing utility pricing signals, and can double or even tri-
ple the net utility bill savings when compared to solar alone—effectively reversing the lost value of solar resulting from 
these changes.

•	 By increasing annual savings, the addition of energy storage to a solar installation could improve the feasibility of proj-
ect financing, potentially boosting project cost coverage by as much as 60 percent.

Based on these finding, the following actions are recommended:
•	 A broader survey of the impacts of proposed solar policy and utility rate changes on the economics of solar for the af-

fordable housing sector should be conducted in California.
•	 Barriers to the greater deployment of integrated clean energy solutions for affordable housing, specifically 	 solar com-

bined with energy storage, must be identified and addressed.
•	 Incentives for the development of flexible, integrated solutions, like energy storage, should be considered in the design 

and implementation of any programs with the goal of encouraging the development of solar energy systems in affordable 
housing, such as California’s Multifamily Affordable Housing Solar Roofs Program.

This paper details the first analysis of how anticipated net 
metering policy and utility rate changes could expose the 
California affordable housing sector’s solar investments to 
these financial risks. The findings are particularly signifi-
cant as these changes are coming about just as support for 
low-income solar is about to ramp up with the upcoming 
implementation of the state’s Multifamily Affordable 
Housing Solar Roofs Program, as authorized by AB 693.

To assess the impact of net metering and rate changes,  
an analysis was done to tell the story of a representative 
affordable housing property in San Diego. The analysis 
makes two important findings: (1) the changes would sig-
nificantly reduce the value proposition for a stand-alone 
solar system, and (2) incorporating energy storage could 
potentially reverse these negative economic impacts. 

The analysis is based on an actual 50-unit affordable 	
housing property under a rate tariff that would be widely 
applicable to medium- to larger-sized commercial proper-
ties in the San Diego area. The property and its electricity 
usage and costs were well known as they were the subject 
of a previous solar and storage analysis under current rate 
tariffs. While the analysis is limited to a single property, 
the sheer magnitude of negative impacts found should 
serve as a warning sign for the entire sector. 

The adverse results for the San Diego property should 
alert the state’s affordable housing owners to the risks 	
that these policy and rate changes can have on solar 	
investments, and to the potential benefits of adopting 	
integrated solutions that include energy storage. Policy 
makers should also take note of these findings when 	
exploring program and policy options to incentivize 	
solar in affordable housing.

It is important to emphasize that the shifts in policy and 
utility rates presented in this paper are currently under-
way in California and are not merely a hypothetical exer-
cise. While these changes may appear to run counter to 
the state’s ambitious renewable energy goals, they are 	
in fact the result of a thriving solar market and a natural 	
outgrowth of successful policies and the state’s evolving 
energy sector.1  

Therefore, while the results detailed in this paper are 	
specific to California and how these shifts may impact 	
affordable housing in the state, they are indicative of 
changes already occurring or soon on the way for other 
leading solar states across the country. In other words, 
these changes are what the leading solar states can be  
expected to implement in the years to come. They are the 
future of solar rate policy, and they indicate that storage 
may be essential to maintaining favorable solar economics.
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Introduction
A Sh i ft ing Clean Energy  Landscape  
for  Affordable  Hous ing

A2016 California Public Utilities 
Commission (CPUC) decision on the future 	
of net metering, known as NEM 2.0, ruled 	
to keep much of the program intact.2 For 	

instance, it kept retail compensation in place for excess 
solar energy exported to the grid. It also put all California 
solar customers on the path towards mandatory time-	
of-use (TOU) electricity rates. TOU rates charge utility 
customers different prices for the electricity they use 	
depending on the time of day. They also compensate 	
customers for excess solar generation based on when 	
it’s exported to the grid. What the decision didn’t do 	
was specify what those TOU rates might look like.

In January 2017, the CPUC finally weighed in on the 	
future structure of TOU rates. The CPUC approved 	
guidelines that pave the way for California’s investor-owned 
utilities to shift their highest-price electricity pricing 	
periods later in the day.3 With the new peak pricing 	
periods expected to shift from midday to early evening 	
for most utility customers, the ruling could have serious 
implications for the value of solar in the country’s 		
largest solar market.

Based on evening peak periods proposed by San Francisco 
area utility Pacific Gas & Electric (PG&E), the energy 	
consultant Sage Renewables calculated that the value 	
of commercial solar systems in the region could decline 
20 to 40 percent.4 Such a dramatic loss of savings revenue 
could jeopardize the economics of many existing solar 
power-purchase agreements, leases, and loans, not to 
mention significantly curtail the state’s booming distrib-
uted solar market.

While these impending rate changes will have wide-	
ranging effects across California’s solar landscape, multi-
family affordable housing properties may be particularly 
vulnerable to shifts in utility rate structures. By their 	
nature, affordable housing properties are very sensitive 	
to changes that affect property cash flows. 

This is because the rent incomes and property receipts 	
of affordable housing are restricted by regulatory agree-
ments, and property owners do not typically carry reserves 
to cover higher utility costs or declines to the expected 
energy savings returns on renewable investments. Conse-
quently, property owners must be alert to risks that may 
adversely affect a property’s net operating income levels 
and its ability to meet debt service or payment obligations 
attributed to solar investments.

 © Nana Akowuah
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This paper takes a deeper look at the impacts that net 	
metering policy and utility rate changes could have on 
energy investment strategies and solar project feasibility 
in California’s affordable housing sector. Specifically, 	
this paper analyzes the economic effects of TOU shifts, 
increasing demand charges, and added net energy meter-
ing costs. To accomplish this, the analysis tells the story 	
of a representative 50-unit affordable housing solar proj-
ect under rate structures and peak period pricing changes 
included in the current San Diego Gas & Electric (SDG&E) 
General Rate Case (GRC).5,6 The outcome of this GRC, 
and rate cases filed by PG&E and Southern California 	
Edison (SCE), will determine what actual peak periods 
and electricity pricing will ultimately look like.

In addition to assessing the economic effect of these 
changes on the value of solar to multifamily affordable 
housing, the analysis also explored the economics of 	
energy storage investments. This was done to determine 
whether more integrated distributed energy resource 
strategies could have a role in reversing the declining 	
value proposition of solar investments.

The specific property selected for this new analysis had 
been previously examined to explore the economics of 
solar and storage under current utility rate structures, 
which found highly positive results for both solar and 	
integrated solar and storage solutions.7 By continuing to 
tell the story of this same property, it was assured that 	
an accurate picture of the economics before and after 	
implementation of proposed changes could be assessed—
a real world test of the proposed new rates.

The intent of the analysis was to flag potential negative 
outcomes from proposed policy and rate changes to show 
how they can adversely impact the value of solar, and to 
highlight these issues for subsequent future analysis. 

Since factors affecting utility costs and the valuation of 
solar will vary from building to building, results presented 
here are not intended to be representative of all multi-
family housing properties in the state, though most medium 
to large housing properties will face similar changes. 	
Indeed, the results of the analysis can tell us a lot. The 
magnitude of adverse impacts found for this one property 
certainly warrant further exploration of the effects on 	
the affordable housing sector, and whether they could 
jeopardize the financial feasibility of future solar projects.

The intent of the analysis was to flag 
potential negative outcomes from proposed 
policy and rate changes to show how they 
can adversely impact the value of solar.

The implications of these findings are also important for 
state policy makers and regulators. California regulators 
are currently preparing to adopt a program design to 	
implement the state’s new Multifamily Affordable Hous-
ing Solar Roofs program, which could allocate up to one 
billion dollars for the development of solar energy systems 
in multifamily affordable housing over the next decade.8 	
It is vital to keep energy costs low and controllable for 
property owners to ensure that properties remain afford-
able. Property owners that cannot keep up with their 	
energy costs may choose to convert the property to 	
market rate housing at the end of their financing period, 
which would further exacerbate California’s growing 
housing crisis.

This paper follows a previous economic analysis of solar 
and storage technologies in California multifamily afford-
able housing by Clean Energy Group and energy software 
company Geli, which is detailed in the report Closing 	
the California Clean Energy Divide (2016).
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The Declining Value Proposition for Solar

As observed in other reports, this 
analysis of affordable housing economics 
confirmed that the value of stand-alone solar 
PV would dramatically decline for property 

owners under new TOU periods and additional changes 
proposed by California utilities.9 SDG&E and SCE have 
both proposed shifting the peak pricing period (the 	
highest priced electricity period) to 4 pm to 9 pm, while 
PG&E has proposed an even later peak pricing period 
from 5 pm to 10 pm.

The effect of SDG&E moving its summer peak from the 
current period of 11 am to 6 pm to a later period of 4 pm 
to 9 pm can be clearly seen in Figure 2, which shows the 
solar generation profile for a typical PV system in San 	
Diego during August, along with current and proposed 
TOU peak pricing periods.10 Not only do the proposed 
changes shift the peak period to the evening, they also 
narrow the peak period from 7 to 5 hours, giving customers 
less opportunity to maximize their solar value.

In San Diego, about 46 percent of annual solar generation 
occurs during the current TOU peak pricing period. The 

rest falls within the semi-peak period, earlier or later 	
in the day, which has slightly lower electricity prices and 
lower solar savings potential. During August, when solar 
generation is at its highest, on-peak energy production 
rises to over 70 percent.

The solar value potential is starkly different under 
SDG&E’s proposed TOU periods. A solar system in San 
Diego would only produce about 23 percent of its elec-
tricity during peak pricing hours throughout the year, 
with the rest being consumed or exported to the grid 	
during the low-priced, off-peak period. This means that 
most solar energy would be used or exported when it 	
is worth significantly less to the solar property owner.

Based on the analysis of solar for the San Diego multi-
family affordable housing property, the upcoming shift 	
in TOU periods would result in a reduction of solar value 
of at least 14 percent for the property owner.11,12 More 	
significant, however, is the combined economic effect of 
solar TOU devaluation along with added non-bypassable 
charges and proposed increases to demand charges. As 
shown in Figure 3, the combination of these three factors 
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f igure  2

Impacts of Proposed TOU Changes and Shift of Peak Pricing Periods

Changes to time-of-use periods proposed by California’s investor-owned utilities would have a significant impact on the  
amount of solar consumed or exported during peak periods, when electricity prices and the value of solar are at their highest. 
These graphs show how August solar generation for a typical PV system in San Diego would correlate with current and proposed 
San Diego Gas & Electric summer weekday time-of-use pricing periods. Under the current structure, more than 70 percent of 
solar electricity would be produced during the high-priced peak period from 11 am to 6 pm. Under the proposed structure,  
the majority (over 70 percent) of solar production would occur during the lower-priced, off-peak period from 6 am to 4 pm.

Source: https://www.californiasolarstatistics.ca.gov/data_downloads
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would reduce solar electricity bill savings for a multi- 
family affordable housing property by an estimated  
56 percent.13

Imposing non-bypassable charges for solar generation was 
approved as part of the CPUC’s NEM 2.0 decision. These 
non-bypassable charges are small per kilowatt-hour fees 
for items like public purpose programs and nuclear facility 
decommissioning. The charges are applied to any electric-
ity purchased from the utility, even electricity that is offset 
by solar net metering credits. So, any solar energy that 	
is exported to the utility and later consumed will incur 
non-bypassable charges.

For SDG&E these charges amount to about 2 cents per 
kilowatt-hour. While that may not sound like a lot, the 
analysis found that non-bypassable charges would reduce 
the value of solar for a San Diego area affordable housing 
project by 19 percent under new TOU structures. SDG&E 
hit its original net metering cap in June 2016, so properties 
with approved interconnections after this date will be 
subject to non-bypassable charges under NEM 2.0.

The combined impact of shifting time-of-use pricing periods, non-bypassable charges, and proposed higher 
demand charges would reduce the annual bill savings delivered by a commercial solar system in San Diego 
by 56 percent. The annual savings shown in this chart represent a 52-kilowatt PV system producing 75,000 
kilowatt-hours per year for an affordable housing property with an annual peak demand of 35 kilowatts 
billed under the San Diego Gas & Electric TOU-AL rate tariff.

F igure  3

Proposed Changes Reduce Property Owner’s Annual Savings from Solar by $4,262, a 56% Loss

Increases to demand charges that have been proposed by 
SDG&E in their current GRC will further impact property 
operating costs. The proposed increases were found to 
have the most significant impact on the overall bill sav-
ings, decreasing savings by 23 percent.14 Demand charges, 
which are based on the highest level of electricity demand 
during each billing period, are incurred by most medium 
to large commercial customers, including multifamily 	
affordable housing properties. It is important to note 	
that increases to demand charges in California have sig-
nificantly out-paced increases to electricity usage charges. 
Since 2005, year-over-year increases in demand charges 
for the state’s three investor-owned utilities are respec-
tively 7.7 percent (SCE), 11.5 percent (PG&E), and 16.6 
percent (SDG&E).15 

The combined magnitude of anticipated losses to bill 	
savings because of these three factors could seriously 	
impact the economic feasibility of new, and many exist-
ing, solar projects at multifamily affordable housing 	
in California.
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A Growing Role for Energy Storage  
in Offsetting Solar Losses

In the coming reality of evening peak 
pricing periods and increased utility charges, 	
energy storage has emerged as a tool to preserve 
and enhance the value of solar. This paper explores 

three potential revenue streams that storage could unlock 
when incorporated with solar: time-shifting solar energy 
use	under	TOU	rates,	reductions	to	demand	charges,	and	
switching utility rate tariffs by limiting peak demand.  
Additional storage value streams, such as providing utility 
and grid services and powering critical loads during  
emergency	outages,	were	not	analyzed	but	could	deliver	
significant	added	value	to	any	project.

The economic results of adding storage to a solar system, 
shown in Figure 4, found that solar time-shifting and  
demand charge management could more than offset the 
anticipated losses to solar-only  bill savings.16 With storage, 

the resulting annual bill savings of about $9,000 repre-
sent an 18 percent increase in savings over current solar-
only system savings and nearly three times the estimated 
solar-only savings under SDG&E’s proposed rate changes. 
Most of these gains result from reductions to demand 	
charges, which solar cannot dependably target without 
incorporating the added flexibility of storage.

Savings through time-shifting solar energy use from 	
lower-cost, off-peak pricing periods to higher-cost, peak 
pricing periods are less significant, about 15 percent of the 
added bill savings. This is because the difference between 
peak and off-peak pricing under SDG&E’s TOU-AL rate 
tariff is relatively small, less than 4 cents per kilowatt-hour. 
Because of this small difference in pricing, the revenue 
potential from TOU period shifting by itself is an unlikely 
driver for investing in storage at this time. For smaller 

Adding a 60-kilowatt/90-kilowatt-hour battery system to the 52-kilowatt PV system analyzed in Figure 3 can 
completely offset the loss in solar bill savings due to proposed rate changes (represented by the difference 
between current [green] and adjusted [grey] annual saving). The combination of reduced demand charges 
and shifting solar use from low-cost to high-cost electricity periods increases annual savings by more than 
$5,000, with over 85 percent of the savings coming from reductions to demand charges.

F igure  4

Storage Provides Property Owner with More Savings than Solar Alone, 
an Increase in Savings of $5,635 per year
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multifamily affordable housing properties on SDG&E’s 
TOU-A rate tariff, the potential value of solar time-shifting 
is greater.17

Under certain circumstances, energy storage can enable 	
a property to switch utility rate tariffs, which can unlock 
even greater bill savings potential. SDG&E customers 
with a monthly peak demand of less than 20 kilowatts can 
choose to be billed under the utility’s TOU-A rate tariff. 
TOU-A has higher electricity usage prices than SDG&E’s 
TOU-AL rate tariff, but does not have any fees for demand 
charges and has a lower monthly fixed charge.

The affordable housing property analyzed in this paper 
had a monthly peak demand ranging from 25 kilowatts 	
to 35 kilowatts. By pairing a battery with the solar system, 
the property would be able to reduce monthly demand 

enough to keep it below SDG&E’s 20-kilowatt rate thresh-
old, allowing it to opt-in to the non-demand TOU-A 	
rate tariff.

As shown in Figure 5, this rate switch not only eliminates 
the property’s demand charges and lowers its monthly 
fixed utility charges, it also increases the savings potential 
for the solar system. By opting to be billed under SDG&E’s 
TOU-A rate tariff, the property could save over $14,500 in 
annual demand and fixed charges and increase bill savings 
from solar by more than $10,000 per year. Along with the 
additional savings from solar time-shifting, the total bill 
savings to the property amount to nearly $28,000 every 
year, more than three times the savings of a solar-only 	
system under current rate structures and more than eight 
times the savings of solar-only under San Diego Gas & 
Electric’s proposed rate structures.

Using the same 60-kilowatt/90-kilowatt-hour battery system analyzed in Figure 4 to 
hold the property’s peak demand below 20 kilowatts would allow the affordable housing 
owner to switch the property to a new rate structure without demand charges, San Diego 
Gas & Electric’s TOU-A tariff. This rate tariff has higher electricity use charges, which also 
increases the value of the solar system. The combined savings due to the elimination 	
of demand charges, lower fixed charges, and increased solar value results in an annual 
bill savings of nearly $28,000—far more than could be achieved through solar alone.

F igure  5

Switching Utility Rate Tariffs with Storage Can Provide Property Owner  
with Savings of $24,000 per Year over Solar Alone

$27,972
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Solar Value Affects Solar Financing

Property contributions to solar system financing are influenced by the present value of expected elec-
tricity bill savings. The negative impact of proposed rate changes on the net present value of solar bill 
savings would reduce the amount of project costs that could be covered from energy savings by nearly 
$40,000, resulting in a drop in project financing from 42 percent to 19 percent. A reduction of this 
magnitude could threaten the feasibility of a solar project. Introducing storage increases the total project 
cost, but also increases annual energy bill savings. In the case of a storage system used for shifting to 		
a non-demand utility rate tariff, the project financing available based on the net present value of these 
savings would amount to more than $210,000, equating to 79 percent project cost coverage. Project 
costs assume an installed cost of $3.20 per watt for solar and $1.67 per watt for storage.

F igure  6

With Proposed Changes, Storage Increases the Net Present Value of Energy 
Saving, Leveraging Additional Project Financing

The anticipated decline in the value 	
of solar along with the expected increases in 
utility costs can have a significant effect on 	
solar project economics and financing. As illus-

trated in Figure 6, the $4,000 annual loss in solar savings 
resulting from SDG&E’s proposed rate changes (Figure 3) 
would translate into a nearly $40,000 loss in project 	
financing. That represents roughly 25 percent of the 	
estimated installed cost of the solar system analyzed for 
this property. Such significant reductions to available cash 
flow pose immediate questions about project feasibility 

and whether other investment strategies should be pur-
sued in conjunction with solar to mitigate the financial 
challenges to property owners under new utility rate 
structures. 

While adding energy storage increases the overall cost 	
of 	a solar system, it can also leverage additional financing 
by achieving greater annual bill savings. For instance, in-
corporating a $100,000 battery system to the solar project 	
increases the amount of project costs that can be financed, 
based on the net present value of bill savings, by about 



solar risk  11

$35,000 over solar-alone under SDG&E’s new TOU struc-
ture and proposed demand charge rates (Figure 4).18 That 
amounts to an increase in total project cost coverage from 
19 percent for solar-alone to 25 percent for a combined 	
solar and storage system. Nonetheless, while the improve-
ment to cash flow and capital cost coverage is a positive 	
net benefit to project economics, it is likely that additional 
property resources would be needed to cover the addi- 
tional costs of adding energy storage.

The impact of storage on project financing is even more 
striking for properties where rate switching is a possibility. 
For the property analyzed, storage savings through rate 
switching unlock more than $180,000 in additional project 
financing (Figure 5). In this case, the net present value 	
of annual system bill savings could be leveraged to cover 
approximately 79 percent of the total project cost, triple 	
the cost coverage of solar-alone under SDG&E’s current 
utility rate structure.

In terms of simple payback, a solar-only project for this 
property, with a total cost of $166,320 and annual savings 	
of $7,581, would have about a seven-year payback today, 	
assuming the property can take advantage of federal tax 
incentives and depreciation.19 Under proposed net meter-
ing and SDG&E rate changes, the simple payback would 
jump to more than 20 years, making the project a poor 
economic prospect. Despite the additional capital costs, 
adding storage to the solar system would drop the simple 
payback back down to about nine years under the demand 
reduction and time-shifting scenario. Under the storage 
rate-switching scenario, the project could achieve an 	
impressive simple payback of four years.

Factoring in additional value streams available to afford-
able housing, such as solar and storage incentives, it is 
reasonable to conclude that storage could have an impor-
tant role in making project economics pencil out without 
the need for complex financing schemes. As energy stor-
age costs decline, these benefits will be further enhanced.

While adding energy storage increases the overall cost of a solar system,  
it can also leverage additional financing by achieving greater annual bill savings. 
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$346
Solar Value

-$68

Non-Bypassable
Charges

-$70

$484

Current Annual
Savings

Projected Annual
Savings

Low-Income Tenants Face Additional 
Economic Challenges

The combined impact of shifting time-of-use pricing periods  
and non-bypassable charges would reduce the value of a  
residential solar system in San Diego by 29 percent. The  
annual saving shown in this figure represent a two-bedroom 
rental unit served by a 2.5-kilowatt PV system producing 3,608 
kilowatt-hours per year for an affordable housing tenant billed 
under the San Diego Gas & Electric CARE TOU rate tariff.
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Proposed Changes Reduce Tenant Annual Savings 
from Solar by $138, a 29% LossLow-income households residing in 

multifamily affordable housing face many of the 
same negative impacts on the value of solar as 
property owners, as well as additional challenges 

that reduce the overall level of benefits that they can re-
ceive from solar installations. These reductions to benefits 
should be of particular interest to California policymakers 
because of legislative mandates that low-income tenants 
participating in the state’s Multifamily Affordable Hous-
ing Solar Roofs program receive direct economic benefit 
from qualifying solar energy systems.

To explore the potential impact on benefit levels received 
by tenants, the analysis assessed changes to the value 	
of solar under current and new TOU pricing periods for 
low-income households billed under SDG&E’s DR-TOU 
California Alternative Rate for Energy (CARE) rate tariff.20 
The analysis found that changing TOU periods would re-
duce current tenant benefit levels by 14 percent and that 
non-bypassable charges applied to CARE beneficiaries 
would further reduce the value of solar by another 14 	
percent. These declines, illustrated in Figure 7, reduce 
the value that an average two-bedroom, low-income house-
hold would receive from solar by nearly $140 per year.

From this reduced value of solar baseline, low-income 
tenants may also be subject to additional reductions to the 
economic benefits of solar that result from the system’s 
utility bill savings. These additional benefit reductions 
include potential rent increases that could result from 
utility allowance adjustments and reductions to the level 
of monetary benefits received by the tenant under CARE, 
which ironically occur as a result of solar generation 	
offsetting electricity costs. When the impacts from solar 
devaluation, rent increases, and CARE benefit adjust-
ments are fully considered, a PV system could actually 
provide less overall monetary benefits to a low-income 
household than if the affordable housing tenant had  
remained on CARE without a solar system.

Addressing and resolving the potential economic benefit 
deficits affecting low-income tenants will require a broader 
menu of investment options and policies. These issues 
should be a high priority to policymakers as delivering 
economic benefits directly to tenants is an essential com-
ponent of California’s new multifamily affordable housing 
solar incentive program.

While the analysis of tenant benefits did find that energy 
storage could provide enough added value to low-income 
households to reverse solar value reductions, the net gain 
to low-income households would be small—only about $14 
per year for a two-bedroom household. This is primarily 
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because residential customers do not currently face 	
demand charges, so the only bill savings available through 
storage is due to time-shifting solar energy from off-peak 
to peak pricing periods. The added value of time-shifting 
alone may not be enough to justify the additional expense 
of storage at today’s system prices. However, additional 
value streams, such as demand response programs and 

providing grid services, could make storage a viable 	
option for low-income residential solar customers. Policy 
considerations for incentivizing solar energy system 	
deployment in multifamily affordable housing can also 	
be implemented to ensure that a portion of the property’s 
energy storage bill savings are directly shared with  
tenants.21

When the impacts from solar devaluation, rent increases, and CARE benefit  
adjustments are fully considered, a PV system could actually provide less overall 

monetary benefits to a low-income household than if the affordable housing  
tenant had remained on CARE without a solar system.
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Conclusion: Preparing for Solar Risk

The analysis presented in this paper
was developed to assess the impact of changes 
to net metering and utility rates on both prop-
erty owners and tenants of multifamily afford-

able housing. These changing solar economics present 
very real risks for California’s affordable housing sector.	
As	discussed,	TOU	peak	pricing	shifts	and	new	utility 
rate structures, while at times adversely affecting the 
value proposition of stand-alone solar investments, may 
open new integrated energy investment opportunities to 
address that challenge.

By	adopting	integrated	solar	and	storage	solutions,	multi-
family affordable housing properties and other solar cus-
tomers could make investments that are more financially 
sustainable	over	time,	and	that	can	adjust	and	adapt	to	
changing grid dynamics. This is both beneficial for the 
grid and a vitally important outcome to the cash-strapped 
affordable housing sector, which is particularly sensitive 
to financial uncertainty and rising energy expenses.

These findings also have important implications for the 
design of incentive programs aimed at advancing solar 
deployment in California’s low-income communities.  
At a minimum, it is recommended that:
• A broader survey of the impacts of proposed solar

policy and utility rate changes on the economics of
solar for the affordable housing sector should be
conducted in California.

• Barriers to the greater deployment of integrated clean
energy solutions for affordable housing, specifically so-
lar combined with energy storage, must be identified
and addressed.

• Incentives for the development of flexible, integrated
solutions, like energy storage, should be considered in
the design and implementation of any programs with
the goal of encouraging the development of solar energy
systems in affordable housing, such as California’s
Multifamily Affordable Housing Solar Roofs Program.

By adopting integrated solar and storage 
solutions, multifamily affordable housing 
properties and other solar customers could 
make investments that are more financially 
sustainable over time, and that can adjust 
and adapt to changing grid dynamics.

California is at the forefront of solar adoption in the United 
States and is a harbinger of changes that could impact the 
solar landscape across the country. Indeed, many other 
states are already exploring solar policy reform and new 
business models for utilities in the face of declining 	
revenues. In 2016 alone, more than half of U.S. states 	
reevaluated or adjusted net metering policies.22 Among 
compromises reached by utilities and solar advocates on 
the future of state net metering policies, there has been 	
a growing trend towards TOU rate structures and intro-
ducing and increasing demand charges, even for  
residential customers. 

These types of energy market transitions reset the pricing 
signals for directing distributed, clean energy investment 
decisions. They can challenge the current solar business 
models, but they also open new opportunities to facilitate 
the deployment of more integrated energy investments 
that support a smarter and more flexible electric power 
system. As solar adoption continues to expand and more 
of these market trends emerge, it will become clear that 
the path forward for solar is increasingly tied to energy 
storage.
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Other  Res i l i ent  Power  Project  Resources

Closing the California Clean Energy Divide: Reducing 	
Electric Bills in Affordable Multifamily Rental Housing with 
Solar+Storage, by Clean Energy Group, California Housing 
Partnership, Center for Sustainable Energy, with Geli. Battery 
storage systems not only provide economic returns today, they 
can also preserve the value of solar in an evolving policy and 
regulatory environment. Because batteries empower owners 	
of solar photovoltaics (PV) systems to take control of the energy 
they produce and when they consume it, storage can deliver 
deeper cost reductions that can be shared among affordable 
housing owners, developers, and tenants. This report examines 
the utility bill impacts of adding battery storage to stand-alone 
solar in affordable rental housing facilities in California’s three 
investor-owned utility service territories, each with different 
rate structures. It is the first such report on these technologies 
in this sector in California. May 2016.

Resilience for Free: How Solar+Storage Could Protect Multi-
family Affordable Housing from Power Outages at Little or No 
Net Cost, by Lew Milford, Robert Sanders, Seth Mullendore, 
Clean Energy Group. This report uses project data for buildings 
in New York, Chicago, and Washington, D.C. to examine the 
financial case for installing solar+storage systems to support 
critical common area loads in multifamily affordable housing. 
The report concludes that with the right market structures 	

and incentives, solar+storage systems can provide a positive 
economic return on par with energy efficiency or stand- 
alone solar. In some cases, the addition of batteries improves 
affordable housing project economics by generating significant 
electric bill savings through reducing utility demand charges 
and creating revenue by providing grid services. October 2015. 

Solar+Storage 101: An Introductory Guide to Resilient Solar 
Power Systems, by Seth Mullendore and Lewis Milford, Clean 
Energy Group. This guide provides a basic technical background 
and understanding of solar+storage systems. It is meant as a 
starting point for project developers, building owners, facility 
managers, and state and municipal planners to become familiar 
with solar+storage technologies, how they work, and what’s 
involved in getting a new project off the ground. March 2015. 

Financing for Clean, Resilient Power Solutions, by Robert G. 
Sanders, Clean Energy Group. This paper describes a broad 
range of financing mechanisms that are either just beginning 	
to be used or that have a strong potential for providing low-cost, 
long-term financing for solar with energy storage. The goal is to 
identify financing tools that can be used to implement projects 
and that will attract private capital on highly favorable terms, 
thereby reducing the cost of solar and resilient power  
installations. October 2014.

Clean Energy Group and the Resilient Power Project have produced reports and analysis on a wide range of resilient 
power policy, finance, and technology application issues. Please see a sample of those reports below. For a complete 
list of the Resilient Power Project’s other informational resources, please visit www.resilient-power.org to access its 
extensive knowledge base, including webinars, blogs, and presentations.

http://www.cleanegroup.org/ceg-resources/resource/closing-the-california-clean-energy-divide
http://www.cleanegroup.org/ceg-resources/resource/closing-the-california-clean-energy-divide
http://www.cleanegroup.org/ceg-resources/resource/closing-the-california-clean-energy-divide
http://www.cleanegroup.org/ceg-resources/resource/resilience-for-free
http://www.cleanegroup.org/ceg-resources/resource/resilience-for-free
http://www.cleanegroup.org/ceg-resources/resource/resilience-for-free
http://www.cleanegroup.org/ceg-resources/resource/solar-storage-101-an-introductory-guide-to-resilient-solar-power-systems
http://www.cleanegroup.org/ceg-resources/resource/solar-storage-101-an-introductory-guide-to-resilient-solar-power-systems
http://www.cleanegroup.org/ceg-resources/resource/financing-for-clean-resilient-power-solutions
http://www.cleanegroup.org/ceg-projects/resilient-power-project
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About The  Res i l i ent  Power Project

The Resilient Power Project, a joint initiative of Clean Energy Group and Meridian Institute, is working to  
accelerate market development of solar PV plus battery storage (solar+storage) technologies for resilient 
power applications serving low-income communities. The Resilient Power Project works to provide new tech-
nology solutions in affordable housing and critical community facilities to address key climate and resiliency 
challenges facing the country:

• Community Resiliency — Solar+storage can provide revenue streams and reduce electricity bills, enhanc-
ing community resiliency through economic benefits and powering potentially life-saving support systems
during disasters and power outages.

• Climate Adaptation — Solar+storage systems can provide highly reliable power resiliency as a form of
climate adaptation in severe weather, allowing residents to shelter in place during power disruptions.

• Climate Mitigation — Battery storage is an enabling technology and emerging market driver to increase
adoption of solar PV for distributed, clean energy generation and to advance climate mitigation efforts.

The Resilient Power Project is supported by The JPB Foundation, Surdna Foundation, The Kresge Foundation, 
Nathan Cummings Foundation, and the Barr Foundation.

Learn more about the Resilient Power Project at  
www.resilient-power.org.
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