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RMI's mission is
to transform the
global energy
system to
secure a clean,
prosperous,
zero-carbon

future for all
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Summary of key messages

* RMI’s 2014 study quantified the risks and impacts of “‘grid defection” in an era
of rising electricity rates and falling PV+battery prices, raising the specter of a dis-
integrated grid driven by customer-led technology adoption.

* Recent trends point toward ‘““load defection’ as the more likely outcome, with
material downward pressure on utility sales likely in the next 10-15 years, even if
utilities sunset NEM.

* Today, resilience risks, equity considerations, and electrification priorities are
shifting the calculus around load defection and DG compensation.

* Going forward, policymakers should prioritize forward-looking, adaptable

approaches, consistent with other policy goails, in designing the next generation of
DG compensation structures.
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TODAY'S DISCUSSION

01 RMI’s The Economics of Grid Defection (2014)
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An expectation of structurally rising electricity
prices motivated our 2014 Grid Defection study

Electricity prices 1990-2012 and forecasts 2012-2020
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At the same time, costs of alternative
technologies were rapidly falling

Historic rooftop PV and battery storage costs
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We found varying timelines of cost parity for
technical grid defection across the US

Timeline for residential customer grid defection cost parity

BC - Base Case DSI - Demand-Side Improvement
ATI - Accelerated Technology Improvement  CI - Combined Improvement
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UBS, analyst note on EV
and solar [August 2014]

“The expected rapid
decline in battery cost by
(more than) 50 per cent
by 2020 should not just
spur EV sales, but also
lead to exponential growth
in demand for stationary
batteries to storé excess
power.”

R -_
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Morgan Stanley; Clean Tech, Utilities

& Autos [March 2014]

“Our analysis suggests utility customers
may be positioned to eliminate their
use of the power grid.”

Goldman Sachs, Analyst note
on Tesla stock [March 2014]

“...decreased reliability from an
aging distribution infrastructure
2 broadening desire to reduce
the carbon footprint, and
perhaps most importantly, the
reduction of solar panel and
pattery costs could also work
together to make grid
independence a reality for
many customers one day”



TODAY'S DISCUSSION

02 Updates on “load defection” and demand flexibility (2015)
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An updated study in 2015 found that “load
defection’” had attractive near-term economics

Timeline of cost-optimal electricity supply sources for residential customers
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Utilities could see a significant fraction of
customer electricity sales erode by 2030

Impact of load defection on utilities’ residential electricity sales - Northeast U.S.
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Ending net energy metering delays, but does not
avoid, economic load defection

Net grid purchases with and without NEM — NY residential customer
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% of residential kWh sales

Demand flexibility can similarly accelerate
near-term utility sales erosion if NEM sunsets

Economic load defection for U.S. Northeast residential customers

50%:

Demand flexibility — e.g., timed EV charging, air
conditioning setpoint adjustments, water heater

40%; cycle timing, etc. — can double the amount of load
cost-effectively served by self-supply solar PV.

30%:- with demand flex
~20% of residential electricity could economically
20% be served by rooftop PV by 2030 if NEM sunsets
and PV export is compensated at locational
109 no demand flex marginal price.
/
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TODAY'S DISCUSSION

03 Recent changes and current trends
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Increasing frequency of U.S. billion-dollar
natural disasters that threaten the grid

Growth in U.S. Billion Dollar Disaster Frequency and Cost
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80 O Frustrated With Utilities, Some Californians
Are Leaving the Gfid
0 3 Citing more blackouts, wildfires and higher electricity rates, a growing
1980s 1990s 2000s 2010s Last 5 Last 3 Last Year number of homeowners are choosing to build homes that run entirely
Years Years (2021 ) on solar panels and batteries.

Billion-dollar disasters include: drought, flooding, freeze,
severe storm, tropical cyclone, wildfire, and winter storm

RMI - Energy. Transformed. 15


https://www.ncdc.noaa.gov/billions/summary-stats
https://www.nytimes.com/2022/03/13/business/energy-environment/california-off-grid.html

DG compensation and rate designs must take the needs of
environmental justice, overburdened, and underserved
communities of color into account:’

* Affordability — overburdened and underserved communities of
color face an affordability crisis, rising rates, economic insecurity

* Unique Needs — majority renters; typically in old, multifamily, or
mobile housing; capital, credit, and ownership barriers.!

* Ouvutages — Extreme weather events and planned power shutoffs
disproportionately impact these communities?

Traditional NEM design alone has not done enough to adequately
reach EJ communities. In California, 11-12% of households on NEM
rates live in disadvantaged communities even though these
communities are 25% of the state’s population.®

Sources
1 CalEJA, Energy Justice Statement on Rooftop Solar and Distributed Generation in California
2 Texas Tribune, 2021; CalMatters 2019

3 California Public Utilities Commission. Net Energy Metering 2.0 Lookback Study. January 2021, p. 37

RMI - Energy. Transformed.

<> Rising inequality motivates focus on equit
=— utility regulation, including DG compensatio
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Include rate protections to ensure affordable
energy access ‘

Prioritize protecting communities from climatef
disasters "

Target clean energy investments in EJ comeni’ries

Meaningfully engage communities in rate design
and investments to understand unique community
needs and context 4
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https://www.canarymedia.com/articles/carbon-free-buildings/california-takes-bold-steps-to-make-electricity-the-fuel-of-choice-for-new-buildings
https://caleja.org/wp-content/uploads/2021/09/Energy-Justice-Statement-on-Rooftop-Solar-DG-in-CA-2.pdf
https://www.texastribune.org/2021/02/19/Texas-winter-storm-suffering-inequities/?utm_campaign=Transportation&utm_medium=email&_hsmi=113971151&_hsenc=p2ANqtz--QP6NGWpcua4em5JYYP5ZtN59-VZk7oC7ekoY-5eOuREXnPe3PVJzXynwH2BwgW-x4pTXDycIVk0NusvbW2AxYeDNUcnfqkvU53kVsqNxxpvNk3Xs&utm_content=113971151&utm_source=hs_email
https://www.thecalifornian.com/story/news/2019/11/25/low-income-families-still-reeling-planned-blackouts/4273064002/?utm_campaign=Transportation&utm_medium=email&_hsmi=113971151&_hsenc=p2ANqtz-_fd4767SR4M6UfvzWcDZ_81L5sB6E_KI_Zwas1XlE2YVtgKJo_rfSI9SU-hBLfVjSZkoMugH6g1-310bZ6x02LpGeKnzNEko3PX_VuYqTODPGyV9w&utm_content=113971151&utm_source=hs_email
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/net-energy-metering-nem/nemrevisit/nem-2_lookback_study.pdf

%\ High electricity rates will act to deter the dramatic levels of
o—o) electrification investment consistent with 1.5°C warming limit

U.S. Sector-level Electricity Demand Consistent with 1.5°C Limit

Buildings = Transportation [ Industry = Other « 1.5°C-aligned scenarios
consistently show the need for
ambitious escalation of
electrification

. Where we are

« DG compensation policies must
consider the incentives created
for electrification and demand
flexibility

*  While building up demand
flexibility and energy efficiency
can lower system costs, rates
alone cannot bear the costs of
electrification: state and federal
policy is needed
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https://rmi.org/insight/scaling-us-climate-ambitions/

TODAY'S DISCUSSION

04 Reflections and implications for NEM and rate design

RMI - Energy. Transformed.



What should DG compensation achieve?

Principles are design parameters to consider
during mechanism development

Goals describe what compensation mechanisms
should achieve (sometimes in tension with each

other—may require balancing and tradeoffs)
RMI - Energy. Transformed. 19
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New Regulatory Models

Another path favors non-exporting solar PV,
behind-the-meter solar-plus-battery systems, and ultimately,
actual grid defection resulting in an overbuilt system with excess
sunk capital and stranded assets on both sides of the meter.
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Thank You!

Questions?

www.rmi.org

Mark Dyson
mdyson(@rmi.org

Rachel Gold
rgold@rmi.org
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