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Energy efficiency is not a
disruptive technology,
but presents a
significant opportunity
to respond to potentially
disruptive technologies.
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Role of EE in Flattening the "Duck Curve”

_ Illustrative daily load in 2020 (California) 4000 Duck Curve After Strategy 1 — Energy Efficiency
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EE upgrades can be targeted towards peak hours to
reduce peak loads and associated ramp rates.
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Source: Lazar, J. (2016). Teaching the “"Duck” to Fly, Second Edition. Montpelier, VT: The Regulatory Assistance Project.
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Energy Efficiency
Biggest non-wire alternative (NWA) opportunity

70
« Energy efficiency is
a well-recognized 55
non-wires
alternative 0
* In this case, EE is -
more than 50% of
the NWA opportunity 10

— Battery releases energy to grid
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Source: Kanterman, E., (2015). Con Edison’s Brooklyn Queens Demand Management Program. Con Edison, Presentation at the Association for Energy Affordability’s Multifamily Buildings Conference.
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Integration of electric vehicles
Energy efficiency can help manage the peaks

A similar approach can be
taken for the introduction of 15000
electric vehicles

 Energy efficiency and smart g 30000
charging can manage the
peaks associated with high EV. .,

penetration

Non-EV Demand Reduction in peak load will reduce
B EVDemand strain on grid and need for
Smart EV Demand additional capacity
= m Smart EV Demand +
Building Energy Efficiency

Increased use of renewable
energy and low-cost electricity

during the daytime
12 a.m. 4am. 8a.m. 12 p.m. 4 p.m. 8 p.m.
Time of Day

Source: Rocky Mountain Institute. (2018). Energy Efficiency and Electric Vehicles: How Buildings Can Pave the Way for the Global EV Revolution.
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Energy Efficiency Programs
Investment over time

U.S. and Canada DSM Program Expenditures
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« Some energy efficiency happens by itself, but energy efficiency programs have a long track
record of increasing uptake beyond business-as-usual

« Program success has led to increasing investment over time

Source: Consortium for Energy Efficiency, (2018). 2017 State of the Efficiency Program Industry.
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Energy efficiency
programs overcome
well-known market
barriers.
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In an ideal world... 2. Owner/

Utility bill price signal drives efficient operator
behaviour

1. Utility 3. Replace
bill price old
signal equipment

4. Lower
energy use
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In the real world...
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Well-documented market barriers dilute the price signal

Do customers look at
the bill?

Are different people
paying bill vs. making
capital decisions?.

1. Utility bill price
signal

6. Lower energy
use
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2. Owner/
operator

5. Replace
equipment

Are opportunities known?
Are opportunities trusted?
Is'it a priority?

|s there time to consider
options?

3. Lookinto
replacing old
equipment

4. Decision to
replace
equipment

How does replacement fit
with other schedules?

Is it easy?
Is it available?

What isthe advice
fromsuppliers?



Price signals (plus information, awareness and capacity building) applied
at the right place change behaviours

Do customers look at Are opportunities known?
the bill? Are opportunities trusted?

Are different people [s'it a priority?
paying bill vs. making
capital decisions?.

Information,
awareness

and capacity
Is there time to consider building

2. Owner/ options?
operator
1. Utility bill price 3. Look into
signal replacing old Is it easy?

equipment Is it available?

What isthe advice
fromsuppliers?

4. Decision to

6. Lower energy replace NS

i signal
use
5. Replace equipment

equipment

How does replacement fit
with other schedules?
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Replace on burn-out

Owner/operator Another opportunity to change price
signals

Price signal,
Something breaks Replaces old information,
or reaches the end P ] awareness
of its life equipment and capacity
building

Should I'select standard efficiency at
a lower capital cost or higher

Lower energy efficiency at a lower lifetime cost?

use beyond BAU
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Energy Efficiency
Program Costs vs. Savings Generated
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Source: Navigant Consulting. October 2018. Energy Efficiency Alberta 2019-2038 Energy Efficiency and Small-Scale Renewables Potential Study.
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Energy Efficiency
Programs Across Canada and the U.S.
0 $10 Billion+

100 invested in
90 energy efficiency
80 programs each
70 year
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Alberta’s per capita budget based on avg. Annual budget over first two years of programming ($)

Source: Consortium for Energy Efficiency, (2018). 2017 State of the Efficiency Program Industry.
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» Energy efficiency presents a
significant opportunity for managing
costs — particularly with the
introduction of new technologies

» These savings don’t happen on their

Summary own

» Energy efficiency programs have
been used successfully in every
province and state in Canada and
the U.S.
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