«  Changes o the version presented April 27, 2017 are marked with

7 MNon-energy benefits no longer g current stale summary

14 - 16 Extended FIT and mFIT (o both 2011-2014 and 2015-2020, changed the label from Conservation Behaviouwr
37 - 39 to Behavioural Consearvation, Changed the labeal from Conservation Behaviow to Behavioural Conservation
and extended the shading to consider programs like summer savings and pledge; CHP to <20 MW

17 19 Lipdated columns to clearly reflect which policy objectives are evolving, updated indication that a

41~ 43 technology/approach aligns with policy objectives to reflect varving degrees of alignment, removed pilots and
research and development as g line item

20, 67 Lipdated to reflect discussions on fusl switching

2d, 24 Hemoved pllots and research and development &8 & line item, added solar PV-storage as a ling ltem, other

63, 65 minor updates based on discussions during Advisory Group meeting

New slides are marked with

11,12, 13 Moved into execulive summary from main body of the report

73,74 Appendix added with ACEEE Bcorecard rankings used o determineg which U85, ulilities to focus onin
the jwrisdictions! review
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This report was prepared by Navigant Consulting Lid, (Navigant) for the Independent Elsctricity System Operator, The work
presented in this report represents Navigant's professional judgment based on the information available at the time this report was
prepared. Navigant s not responsible for the reader’s use of, or rellance upon, the report, nor any decisions based on the report.
MNAVIGANT MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESSED OR IMPLIED. Regders of the report are
advised that they assume all iabiities incurred by them, or third parties, as a resull of their reliance on the report, or the datg,
information, findings and opinions contained in the report.
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LYEP refers simply to “Conservation” as a broad term. The current landscape of demand response (DR} initiatives was laid out

in the 2013 LTEP which charged the formerdESO with svolving current programs and integrating DR into the grid:

» “Ointario s aiming to use DR to meet 10% of peak demand by 2025, equivalent to approximately 2 400 MW under forecast conditions.
To encourage further development of DR in Ontario, the 1ES0 will evolve exdsting programs and introduce new initiatives, [ The
IS0, as the system operator, is in the best position to enable these large consumers o provide DR o the grid in a manner that puts
DR on par with comparable generation options.”

2014 Ministerial Directions to OPA [now IESQ) for Conservation First Framework and Indusirial Accelerator Program provide the
following definition of CDM:
«  Conservalion First Framework

= “The OPA shall consider CDM 10 be inclusive of activities aimed at reducing slectricity consumption and reducing the draw from the
glechicly grid, such as geothermal heating and cooling, solar heating and small scale {Le. <10MW) behind the meler customer
generation, Howaver, CDM should be considerad 0 exclude those activities and programs relsted o g Distributor's investment in
new infrastructure or replacement of existing infrastruciure, any measures g Distributor uses 0 maximize the efficiency of ils new or
esigting infrastructure, activities promoted through a different program or infliative undertaken by the Government of Ondario or the
QA such as the OPA Feed-in Tanff (FIT) Program and micre-FIT Program and aclivities related {0 the price of electricity or general
aronomic activity”

» Industrial Accelerator FProgram

= “The OPA shall consider COM to be inclusive of activities aimed at reducing eleclricity consumphion and reducing draw from the
edeciricity grid, including behind the meter customer genergtion.”

Dec. 2016 Ministerial Divection to IERO
= “The fingl FIT application pericd will be held in 2018, The IES0 shall cease accepling applications under the FIT program by December
31, 20016 and any unaliocated procurement target at the end of the procurement process will remain unallocated”

NAVIGANT
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Navigant was engaged by the IE50 to complete the mid-term review for the Consarvation First Framework and Industrial
Accelerator Program. Issues were identified by the IESD and grouped into eight major topics that will guide the Framework
Raview through four key activities outlined below. This report communicates the current state of Definition of CDM.

Customer and
market
engagement and
satisfaction

Collaboration

Govemnance &
operations

Planning
integration

Climate changs

Budgets, targets,
cost effectiveness

March 15

June 15
Judy 13

August 17
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Thiz report will analyze availabls information and begin 1o sxplore the issues and opportunities of the key questions and focus
areas Hsted below pertaining 1o the Definition of CDM topic.

« How has the definition of CDM changed over e f, st bramewor. ...

tmen Ontaro” . F bEinlg el

« |z the current definition appropriate o achisve | ’ : .

the policy objectives of the framework and (o L . 5
align with Ondario’s broader GHG reduction ¢ BRI ;i . .

goals? m

& %“%{:}‘ﬁ! e;:%{}eg fhﬁ} di}ﬂﬂﬁé{j?’} g}ff;{}M gﬂ f}g’“@igﬂ{} ai;gg"; . . i

with the defintion of COM/DEM in other - ...

junsdichions”

07 How i olanning snd OO
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the fe::s::z,,zs Areas iﬁ@ﬁﬁéfﬁ%d

CODM in Ontario

NAVIGANT

IESO-N-0026927



«  Demand side manageameant (DEM) is an umbrelia term that typically refers (o energy efficiency and demand response

+  This review will investigats all major DSM activitias and also includes distributed energy resources (DER) given the
ncreasing imporiance of distributed enargy resources and tha fact that much of this aclivily happens behind the meter

»  For the purpose of this report, aach technology and approach assessad was mapped (o a catagory for ease of review

Energy
Efficiency

Lemand
Hesponse

Distributed
Energy
Resources

Technology or approgches that resull in
iess energy 1o perform the same
function.

Technology or approaches that enable
enargy shifling or reduction durng
certain times,

Behind-the-meter or distribution-
connected generation or storage
resourcas that supply all or part of
customer's slaciricity use.

Resowce acquisition
Marke! transformation
Bahavioursl

Direct ioad control
Demand Response
capacity

Solar Photovoliaio (PV)

Solar PV-storage
Storage
Combined Heat & Power

Farformance-based funding
Yoltage raduction
Filots/Hesearch & Development

Time-of-use pricing
Critical peak pricing

Electric Vehicles
Micrognds
Pilots/Research & Devsiopment
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« The following table outlines the definttion of each energy efficiency technology and approach investigated including some

axamples of each

Hesource acquisition

Market ransformstion

Bahavioural

Farformance-based
funding

YVoltage reduction

- Programs thal promote products and practicas used by
energy consumers that drive investments in the short-
term; includes fuel switching actions such as eleclricity to
j] ﬁaéarigeﬁmh@rmai ?‘z@a’saf‘zﬁs

Frograms thatl cresie §aszﬁmg ahange el “ﬂarkei mmﬂfﬁar by
- removing identified barniers or exploiing opportunities to
: amc&éaraie ih% adﬁpi on m‘ ensrgy ﬁﬁf;{:;eﬂe::y measures.

?s’m;’ams f{muged o1 beha*ﬁ{araé transtor 'ﬂaiam z:;? enes’gy
: use of @mﬁ consumers

Pﬁﬁamﬁa G- 33235@1‘3 memwa paymﬁm aaieu%aéeﬁ ViR URE
- of whole-building advanced metering infrastructure (AMI)
g amﬁ asgﬁcza‘{ed anaiytace&

EE ?"z%@ta ﬁamamh & |
Development :

“é”r;a% mitiatives (o test new ag}pmaah% amﬁ sira’zﬁi;aies f@r

d%?ﬁ‘f%?%?”éﬂ ezﬁefgy &f‘?;m@ﬁﬁy ’zﬁ z:us%:ﬂﬂ@rs

?%@duct on of energy oo wsumpimﬁ réﬁuiﬁ ﬁg fm n &
- reduction of feeder vollage/voliage optimization

Sz}aﬁaé b%ﬂ(’;hﬂ&fkiﬁg hem% ﬁzn@rgy
rﬁparis

- Retrofit program, small business
- Highling program, Coupon program

Yoluntary standards, new approaches
- fo building management

=500 mmﬁeé Whar@by g:}m;%c:‘{ i
financed and developed by the EECO
amd g}ayﬂ%m is per un m’f 53\15‘%{3

ES-&"} Fay for P%ﬁ@rmame for mu E’E

site customers, building optimization

V{}%i&g@z agﬁam zatie::zn ihmugh r%ciav&s
- power compensation, ground wire
- loss reduction
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« The following teble outlines the definition of each demand response technology and approach investigsted including some

aexamples of aach

Dhract load control

Demand Response
Capacity

Time-of-use pricing

{ritical peak pricing

- Programs focused on automatically shifting customer load
- inresponse (o signals from the system operator or
- aggregator

Frograms focused on customers shifting oad n response
o signals from the system operator or aggregator

Frograms that modify customer-facing pricing into pricing
- liers based on the time of day (and/or season)

Programs that align the highest systam peaks with
- oustomer-facing pricing

Ontario’s peaksaverPLUS program

Orntaric's former Demand Response
- programs (DR, DRZ)

- Ontario's ime-of-use pricing regime

Critical peak pricing, critical peak
rebates
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« The following iable outlines the definttion of each distributed energy resouwrce technology and approach nvestigatad for the
customer type including some examples of each

Solar PY

Solar PV-storage

Storage

Combined Heat and
Power

lectric Vehicles

Micrognds

Fillots/Research &

Development

- Solar PV cited on customner premise, delivered via a utility
or 3*“ ;}my paﬁ%r

ﬁumbmaism of s;z:}%ar ?’\/ amd stwrag& ’zs&mm%wg s | ﬁ‘ia a B owerStream’'s POWER HOUSE

;‘ i:usmme? sa%ad naﬁ@gﬂd

| %j’zaé iy smcgmsveg {ﬁaaagnﬁd m am&éwate a{ﬁ{};}iwﬂ z}f :

storage technology. Programs may enable the utility to

ut %zz& ﬁtm@ﬁ power {:Eurmg; g}@ak @V@:ﬁ‘iﬁ

f AE%{} @:aiéed co-generalion s b@mmﬁwiha% met@r g}eﬂ%mizm
that involves the production of bolh @é%{:‘ir ity and useful
: ’zﬁemaé energy | ﬂ an mt@gratﬁd Syﬁtéa

?Eug ~{1 eéamm vah c%eg as they s"eéa‘é@; m m a%:; % 'iy m @hz’f‘i
j amﬁ ‘manage i:usé:f:}m@r mad Or use as at@raq@

f ?};’f;}qmmﬁ or §}i§€3’£3 that p;’f;}m{}te falleteis iy dS (aamﬁmaism zi:}f
- storage technology and generation resources). Can

- consider resiiency/isianding in response (o physical or
_ economi {3 {:e:smﬁ;i ons

Triah i aiw@s m ’i@ﬁsi rew ag::»;;ma::h@s amf::é siraieg;% fe:}r
- delivering distributed energy resources (o the grid

Matural gas powsred CHP for
- hospitals, wasle energy recovery for
pu%p a“zd paper fai‘: % ’{i%f:”»

Eie{;’zs‘siz V@hii‘li@ ahargmg a‘at% dar@@i
- load control devices on charging

Smart grid fund intelligent slectric
vehicle charging stations

- Micro tesd-in-lanft programs

TESLA Powerwall

- Customer-sited microgrids (solar PY,
storage, combined heat and power)

7 Adapled from ACEEE angd U5 DOE
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«  The definition of COM is sel by guiding policies which specify overarching, long-term CDM goalsfiargsts at the provincial
level, these goalsiargets have historically included a broad range of COM activities

: 2007 integrated - 2008 Green Bnergy
- Power System - and Green
. Plan '

- 2013 Long Term: 2016 Climate
Energy Plan  Change Action
LTEN) . Plan
Supply Mix Conssrvation '
Directive Directive First

Major Policy Timeline

+ 15 speacific - = Cireen Energy and Graen « Long Term Energy
Guiding polic diractives « irtegrated Power Economy Act Plan
g poicy System Flan o Supply Mix Directive = Conservation First
» Supply Mix Directive
Long term goslsfargets NIA 3,600 MW by 2025 7100 MW and 28 TWh by 2030 30 TWh by 2032

Energy Efficiency
Hehavioural Conservaltio

Fusl Switching®

=eif/Co Generation
Demand Management

Matral Conservation

NAVIGANT

*When established, Fusl Switching referred 1o o ransition from sleciriolly o natural gas resulling in & reduction in electiicity use
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«  The definition of COM for the purposes of short-lerm targets is set by specific directives, these targets have historically
ncluded a subset of CDM aclivities that are included in long term goals/iargels

«  The table below outlines the targets for distnibution connected (D) cusiomers programs over time and the activities both
included in the definition of CDM and supported through programs

Primary target responsibility Former OPA (ESO) Former OPA (IES0) LG LDCs

1,330 MW and 8 000 G5Wh
hatween 2011 and 2014

short term goalsftargets 1,350 MW Addiional 1,350 MW 7 TWh by 2020

Energy Other ot

Rificiency LDC programs™

OOrams
HES0 program

Behavioural Conservation

F ues S&m;‘mé"gmg RS

%wﬁ i} Ranewabﬁgq .

Genergtion {:HP**

Demand Management

Matural Conssrvation

NAVIGANT

Hnciuded LDC third ranche programs
“*Combined Meat and Power projects were approved on a vase-by-case basis and were considered efigible in 2013
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«  The definition of COM for the purposes of short-lerm targets is set by specific directives, these targets have historically
ncluded a subset of CDM aclivities that are included in long term goals/iargels

«  The table below outlines the targets for ransmission comnected (Tx) customers programs ovar time and the activities both
included in the definition of CDM and supported through programs

Frimary target responsibility N/A N/A Former OPA (£SO SO

Short term goalsitargets NIAYE N 300 MW by June 2015 1.7 TWh by 2020

Energy Other programs

Efficiency LDC programs

iﬁ@i}pmgmmg

%@h&viGufé&g.'ﬁfﬁﬁﬁéf‘\iﬁﬁf}ﬁ '
g:g_;@g 3W;g¢hmg DSOS OR
S R@ﬂﬁmabg% e e
Generation CHP* OO

Demand Management

Matural Conservation

NAVIGANT

*Combined MHeatl and Power were approved on g case-by-case basis and were and were considered efigible in 2013
YMote: Tx connected custamers were efigibie and participated in corfain demand response programs
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= The following able cutlines whether a parlicular technology or approach is currently eligible 10 be considered CDM within
Conservation First Framework and industrial Accelerator Program per Dirsctions and which policy objectives the technology
ar approach sligns with;, note: pllots/research and development are not included

Resource 5 :
acguisition

Market 5 :
transformation”®

Bahavioursl
Performance-
based funding

Allgnment: High Moderate Low
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= The following able cutlines whether a parlicular technology or approach is currently eligible 10 be considered CDM within
Conservation First Framework and industrial Accelerator Program per Dirsctions and which policy objectives the technology

ar approach sligns with;, note: pllots/research and development are not included

Dhrect nad
control

Diemand

Response

Capagity

Time-of-use
pricing

Critical peak
pricing

Allgnment:

High

Hoderate

Lo

NAVIGANT

IESO-N-0026927



«  The following table outlines whether g particular technology or approach is currently eligible o be considerad COM within
Conservation First Framework and industrial Accelerator Program per Directions and which policy obiectives the technology
ar approach aligns with, note: plols/research and devaiopment are not included

Voltage reduction M
Solar PV vl
Solar PV-storage M

Storage M

Combined Heat :
and Power

Electric Vehicles ¥

Microgrids M

Allgnment: High Moderate Low

NAVIGANT

?;‘sgruzjéfi &(‘ {; e ?{?MW‘ u;so‘ nm ;}f{}‘m{)?@d éhmug? (f;ffemf?f program o infiiative underiaken by the Government of Onfario or the OFA) such as the
OFA Fead-in Tarff (FIT) Program and micro-FiT Program
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How has the definition of CDM changed over time in Ontario?

®

Targets have shifted from province-wide peak demand to LDC-evel energy targets driven by larger policy goals which, in
turn, lead to government directives

i the past {(pre-2008), progress included savings funded oulside of IES0 (hen OPA) CDM programs (Henewable Energy
Standard Offer Programs, Enwave, third tranche funding for LDCs)

Combined Heat and Power was formally added to be considered as progress (o targets

Savings from time-of-use was previously included

The context of fuel swilching has changed over time as the needs of the bulk eleclricity system have changed — in 2006 fusl
switching was moving from, for example, slectricity to natural gas which reduces peak sleclric capacity, more racently, fusl

switching can mean switching o slectnolty from natural gas which reduces greenhouse gas emissions

The definition of CDM that is counted towards targets has changed over time and targets have shifted from broad, province-
widle energy and demand reduction targets o localized, LDOC energy targetls

is the current definition appropriate to achieve the policy objectives of the framework and to align with Ontario’s
broader GHG reduction goals?

%

There are several technologies and approaches currently not included in the definition of COM that have both customer and
systam benefils and align with one or more of the Govemment’s policy objectives
interactions with other policies must aiso be taking into consideration {.¢., net metering, industrial conservation initiative)

Al tachnologies and approaches align with soms policy obiectives, but not all align with GHG raduction goals
interaction with other policies should be considersd

Fuel switching must be considered in the context of broader climale objectives, for axample, slectrification implies an
increase in slsctricily use, however, could there be a role for COM o enswre slectification is as efficient as possible

NAVIGANT
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= IESO s unigue among system operators in its role with CDM programs that go beyond energy efficiency activities (e.q.,
iong-term system planning, demand response, regiona! planning, procurement)

« As it pertains specifically 1o CDM activities, Navigant selected six junisdictions thal are among the most maturs and
progressive worltwide
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«  Each technology and approach was assessed against three funding categories listed below. In addition, the assessment
specified whether the technology or approach s fully funded or i the funding is uncertain (e.q., pilot programs, changing
funding mechanisms, or ratiring funding mechanisms

‘Other ratepayer s used o represent funding that is not approved as part of a DEM budget, but
rather is separately approved as part of a different filing request or operating budget. Separate
Other Ratepayer  filings may include e.g. required smart grid plans or grid modermization plans. Cosls are typically OR
recovered as an operating expense ncluded in tanffs, bul may alse be recovered via 8 special
charge (g.g., California).

NAVIGANT
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Customer EE programs ars typically funded as part of DEM regulatory plans

YVoltage reduction is funded cutside of DSM budgets, and 8 generally viewed
by utility commissions as a prudent operational enhancement and not a DEM

activity

Predominant Funding Source indicator
Do DM
Other Ratepayer 0OR
Other {e.g., taxpayer) O

Resource acquisition D&M

DEM

DESM

DSM

DSM DSM  DSM

Market ‘ | |

DsM

DESM

DSM

DSM

DSM 0 DSM DSM

transformation

Behavioural  DSM

Performance-based NS

DSM

DSM

DSM

DSM

DSM  DSM  DSM

BsM . . psm

funding

Voltage reduction OF OR

OR

OR

OR

OR = OR  OR
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®

Direct Load Control is typically & DSM activity, bundled as partof e.g. & ‘Smarnt  predominant Funding Source indicator
AJC program, however | can also separately be introduced as a smart grid ISR DS
nitiative outside of DEM plans and proceedings Other Ratepayer OR
Most jurisdictions offer Time-of-use and Critical Peak Pricing tariffs (Yes A ,

indicates that a pricing program (s available to customers sitheron a ther (e.g., taxpayer) OF
mandatory or voluntary basis)

Direct load control OR DSM A DEM* DSM DaM - DSM
gz:ﬁiiiﬂeﬁﬁﬁﬂﬁﬁ OR DEN - OR, DEM OR, DBM OR, D&M OR, DEM
Time of Use Rates YES NO YES YES YES YES YES
Critical Peak Pricing YEST NO YES** YES YES YES YES

 Maw pifol activity in 2015 using 103 homes and 4 businesses focused on residential hot water,
* This has been pilofed in ﬁ@fiﬁi?@f@;sﬁﬁ ws*i? f%if}va Sf:m‘;a Pﬁi@fﬁ"*:‘ ﬁf‘*{f f“ziésw ﬁmﬁgwsf:& P@Wé:«f ﬁf‘*{f
Commussion in Berwick, NS, (hiin s
** Nova Scotia Power offers ‘one-part real time pricing’ and inferruptible tanfls for very large customers that are categorically similar to CRR.

f Ontario has a program aliowing large customers with cerfain NAICE codes and peak demand grester than 500 kW to offset pealk during
the top 5 hours of the year and pay lowsr rafes. In gddiion, there are CFP pricing pilots underway for resideniisl customers.

is also offered by the Berwick Electric

NAVIGANT
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Combined Heat and Power may fall under either DSM or as part of broader Predominant Funding Source indicator
initiatives that include state or provincial funding ey BEM

Eleclric Vehicle incentives directly 1o customears are uncommon, these ,

: N ) . Cther Ratepayer R
ncentives are more generally captured in the form of purchase rebates and
charging infrastructure initistives Other {e.g., taxpaysr) OF

Sotar PY | 3R | - | - | OF - OR,OF - | OF
Solar PV-storage A - - OF OR OF OF

Storage OrR -

Combined Heat and nsM OR

_ . OF*  DSM OF . DSM  OF

Electric Vehicles (EVs) =~ OF - - . OF®™ . .

Microgrids OF - - - OF . OF

A RowerStream Ontario /s runviing & solar PV sforage pifof

*As part of the Nove Scotia Community Fesd in Tanff Program (COMEIT), administered by the Nova Scofia DOE but no longer acrepting
applications. fiios 4 i ; TN ; S0iEd
** Southern Califorrva Edison, forexample, offers a special metered £V rafes.

# Massachusells is currently devsloping an ensygy storage targel, 2020 mandates expected (o be sel in July 2077,
% Very small pifol profect hfin Avww nspower cassn/homenewsroom/news-relegses/lean-ensrgy-profect 8spx
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How does the definition of CDM in Ontario align with the definition of COM/DEY in other jurisdictions?

IS0 s unigue among system operalors given its oversight of DSM activities conducted by constituent LDCs

in other jurisdictions {nol Ontario), DEM plans and the funding allocated (o them, foous primarily on energy efficiency and
demand rasponss programs, aithough CHP may be included as well as piloVRE&D budgsls

in other unsdictions (not Ontario), DR investments are typically part of DEM plans, including &.¢. direct load control
programs, smart appliance programs, and behavioural programs

DER investments are supported most commonly by a combingtion of ratapaver (operating expenss, specificirequired
funding request”, or surcharge) and public {8.q. provincial/state/federal) clean energy grants and funds, as well as non-ulility
revenue streams and operationsl cost savings. *E.g. requirements to develop and submit 'smart gnd’ or "grid modernization’

in most other jurisdictions, Voltage reduction (VR) is funded outside of DEM budgets, and s genearally viewed by regulators
as a prudent operational enhancement and not a DEM activity, In Massachusetis VR has been funded as part of ‘grid
medernizationy, and in California, where many utilities have been actively pursuing voltage reduction for decades, voltage
reduction studias 1o find additional incremental savings have baen part of smart grid pilod initiatives. Navigant i awars,
however, of urisdictions/utilities that have included CVR in DSM budgets {(e.g. PECG in Pennsylvania)

Generally, DSM includes the technologies included undsr "customer energy efficiency” and "dispatchabile demand response”
{as defined in this report)

DER and smart grid invesiments are typically funded outside of DEM

The treatment of both combined heat and powsr and voltage reduction varies across jurisdiction

NAVIGANT
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Based on the preliminary assessment of the current stats of definition of CDM, the following areas will be considered
in the market research phase:

8

Understand the mieractions between this report and other current state summarnies (e g, collaboration, climate changs,
planning mtegration, budgets and targets)
Consider policy interactions during market research phase (e.g., nel metering and Industrial Conservation initialive) and the
impact on adoption of different technologies and approaches
Where a technology/approach should be funded is not a simple policy question and there are many considerations, for
axampie:
- Seale {cross with topic 3 - collaboration):
¢ DERs are promoted in many wnsdictions through both government and private funding which may require scale
{0 succassiully promote adoption
. Demand responss can be funded both locally and through the IES0 with different objectives. The structure of
the wrisdiction and local vs. system neads have a large impact on how the funding/orogram administration is
structured
* Cost/benefit equity (glignment belween those who fund a resource and those benefit from g resource on atime
and geographic scale)
- MarkelUSystem (cross with topic 5 - planning integration):
. The degree to which {1} the resource 18 nesded (s.q., renswable integration and the need for balancing

resouwrcas), and (2) the market can support the ability 1o earmn revenues {&.0., capacily costs and reserve
marging, ancillary services markets, technology o provide automated demand response, dynamic pricing {rate

struciures)
- Policy goals {oross with climate change + planning integration):
» is gridd modermization a goal and/or promoted elsewherae?

. What is the role of the regulstor?

NAVIGANT
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« 22 Technologies and approaches were selectad by Navigant and IESO

«  Technologies and approaches are segmented into three categories {energy efficiency, demand response, distributed energy
resources) for the purposes of this report

NAVIGANT
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«  Demand side manageameant (DEM) is an umbrelia term that typically refers (o energy efficiency and demand response

+  This review will investigats all major DSM activitias and also includes distributed energy resources (DER) given the
ncreasing imporiance of distributed enargy resources and tha fact that much of this aclivily happens behind the meter

»  For the purpose of this report, aach technology and approach assessad was mapped (o a catagory for ease of review

Energy
Efficiency

Lemand
Hesponse

Distributed
Energy
Resources

Technology or approgches that resull in
iess energy 1o perform the same
function.

Technology or approaches that enable
enargy shifling or reduction durng
certain times,

Behind-the-meter or distribution-
connected generation or storage
resourcas that supply all or part of
customer's slaciricity use.

Resowce acquisition
Marke! transformation
Bahavioursl

Direct ioad control
Demand Response
capacity

Solar Photovoliaio (PV)

Solar PV-storage
Storage
Combined Heat & Power

Farformance-based funding
Yoltage raduction
Filots/Hesearch & Development

Time-of-use pricing
Critical peak pricing
Pliots/Research & Development

Electric Vehicles
Micrognds
Pilots/Research & Devsiopment
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« The following table outlines the definttion of each energy efficiency technology and approach investigated including some

axamples of each

Hesource acquisition

Market ransformation

Bahavioural

FParformance-based
funding

Fiots/Research &

{}ﬁva&é@pmam

1 Em%fﬁémamh % |
Developmaent

YVoltage reduction

- Programs that promote products and prachices used by |
{ energy consumers thai drava mfﬁsimem& m me« @?’i{}ﬂﬁ t@:rm

?s’@i}:’&ﬁ"s% iha’{ Cf‘%me §a$ﬁmg chang@ i ﬁark@i mmmr by
- removing dentified barmners or exploiting opportunities 1o
f‘ amc&é%raie ih% adap‘zaz:m ::;n‘ ensrgy ﬁff;{:;eme::y measures.

:‘ ?s’@ﬂfams f{}a:usgd o1 behaﬁ;;araé transfor ”ﬂ&’i N {}’f ar‘zes’gy
‘j use of @mﬁ consumers

| P@ﬁarma FCe- ?g}aged iﬁ(t@ﬂiw% paymﬁm aaicu%aied ViE USe
- of whole-building advanced metering infrastructurs (AMI)
amﬁ asﬁmsa‘iad as"za¥ytac$

“?'r;a% ﬁsé a‘iw% to test new appmaah% amﬁ Eirm%i&s f@r
d%?ﬁ‘f%?%?"%ﬁ es*zes*gy &f‘?;m%ﬂﬁy b z:us%:ﬂﬂ@rs

‘f "%’rsaé nszaaisv&s o ‘z@m new appmaahﬁg mfﬁ S?i‘&ié’}g%ﬁ%ﬁ far

daéwﬁrmg energy @?‘?sm&my m ihﬁ% gmﬁ

Raduction of energy oo ‘asumpimﬁ réguiﬁ ﬁg fm n &
- raduction of feeder voltage/voltage optimization

Social benchmarking, home ansrgy
reports
ESC0O mmﬁeé wher@by pm_;%c’z i

financed and developed by the ESCO
ar’éd g}ayﬂ%nt s per a,s'z;‘i z:}’r" s«zav; g

Retroft program, small busmess
ézght g program, coupon program

Voluntary giandards new &pgmamheﬁ
- 1o building management

ES?TS} Fay for ?}@ﬁwmame far M é’i

- site e::us?:{}mefs i’m% ﬂg Qg:aimazaiﬁm

QQ?“ES@E‘\;’&?EQE“? Fund ;39%«::3? for
~ Conservation Voltage Reduction

YVoltage optimization ihmugh r%ciav&
- power compensation, ground wire
- loss reduction
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« The following teble outlines the definition of each demand response technology and approach investigsted including some

aexamples of aach

Dhract load control

Demand Response
Capacity

Time-of-use pricing

{ritical peak pricing

- Programs focused on automatically shifting customer load
- inresponse (o signals from the system operator or
- aggregator

Frograms focused on customers shifting oad n response
o signals from the system operator or aggregator

Frograms that modify customer-facing pricing into pricing
- liers based on the time of day (and/or season)

Programs that align the highest systam peaks with
- oustomer-facing pricing

Ontario’s peaksaverPLUS program

Orntaric's former Demand Response
- programs (DR, DRZ)

- Ontario's ime-of-use pricing regime

Critical peak pricing, critical peak
rebates

NAVIGANT
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« The following iable outlines the definttion of each distributed energy resouwrce technology and approach nvestigatad for the
customer type including some examples of each

Solar PY

Solar PV-storage

Storage

Combined Heat and
Power

lectric Vehicles

Micrognds

Fillots/Research &

Development

- Solar PV cited on customner premise, delivered via a utility
or 3*“ ;}my paﬁ%r

ﬁambmaism of s;z:}%ar ?’\/ amd siﬁraga ’zmﬁm%wg s | ma a B owerStream’'s POWER HOUSE

;‘ i:usmm@? ga%ad naﬁ@gﬂd

| %j’zaé iy smcgmsveg ﬁaaagﬁﬁd m am&éwate a{:ﬁa:};}mﬂ Q’f :

storage technology. Programs may enable the utility to

ut %zz& ﬁtm@ﬁ power {:Eurmg; g}@ak @V@:ﬁ‘iﬁ

f AE%{} @:aiéed co-generalion s b@mmﬁwiha% met@r ge&%mizm
that involves the production of bolh @é%{:‘ir ity and useful
: ’zﬁemaé energy | ﬂ an mt@gratﬁd Syﬁtéa

?Eug ~{1 @émtm vah c%es as they s"eéa%@; i:f:} ‘ié‘"z@ a%::s % 'iy m $hiﬁ
amﬁ ‘manage i:usi:f:}m@r mad Or use as at@raﬁ@

f ?};’f;}qmmﬁ or ;}3%{3‘{3 that p;’f;}m{}te falleteis iy dS (aamﬁmaism zi:}f
- storage technology and generation resources). Can

- consider resiiency/isianding in response (o physical or
_ economi {3 {:e:smﬁ;t ons

Triah i aiw@s ie:;z ’i@ﬁsi rew ag::»;;ma::h@s amf::é siraieg;@ﬁ fc:}r
- delivering distributed energy resources (o the grid

Matural gas powsred CHP for
- hospitals, wasle energy recovery for
pu%p a“zd paper fai‘: % ’{i%f:”»

Eie{;’zm \f@hsm@ ahargmg rat% dareai
- load control devices on charging

Smart grid fund intelligent slectric
vehicle charging stations

- Micro tesd-in-lanft programs

TESLA Powerwall

- Customer-sited microgrids (solar PY,
storage, combined heat and power)

7 Adapled from ACEEE angd U5 DOE
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Summary:

&

Targets have shifted from province-wide paak demand to LDC-level energy targsts driven by larger policy goals which, in
turn, lead (o government directives

in the past (pre-2008), progress included savings funded outside of IESO Jormerly OPAY CDM programs (Renewable
Energy Standard Offer Programs, Enwave, third tranche funding for LDCs)

Combined Heat and Power was formally considared eligible as part of the Process and Systems program and could be
considerad as progress 1o targets in 2014

Savings from time-of-use was previously included

Technologies and approaches currently not included in the definition of COM have both cusiomer and system benefils and
align with one or more policy objactives

interactions with other policies must also be laking mio consideration {e.q., nat metenng, indusinal conservation mitiabive)

NAVIGANT

IESO-N-0026927



«  The definition of COM is sel by guiding policies which specify overarching, long-term CDM goalsfiargsts at the provincial
level, these goalsiargets have historically included a broad range of COM activities

: 2007 integrated - 2008 Green Bnergy
- Power System - and Green
. Plan '

- 2013 Long Term: 2016 Climate
Energy Plan  Change Action
LTEN) . Plan
Supply Mix Conssrvation '
Directive Directive First

Major Policy Timeline

+ 15 speacific - = Cireen Energy and Graen « Long Term Energy
Guiding polic diractives « irtegrated Power Economy Act Plan
g poicy System Flan o Supply Mix Directive = Conservation First
» Supply Mix Directive
Long term goslsfargets NIA 3,600 MW by 2025 7100 MW and 28 TWh by 2030 30 TWh by 2032

Energy Efficiency
Hehavioural Conservaltio

Fusl Switching®

=eif/Co Generation
Demand Management

Matral Conservation

NAVIGANT

*When established, Fusl Switching referred 1o o ransition from sleciriolly o natural gas resulling in & reduction in electiicity use
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«  The definition of COM for the purposes of short-lerm targets is set by specific directives, these targets have historically
ncluded a subset of CDM aclivities that are included in long term goals/iargels

«  The table below outlines the targets for distnibution connected (D) cusiomers programs over time and the activities both
included in the definition of CDM and supported through programs

Primary target responsibility Former OPA (ESO) Former OPA (IES0) LG LDCs

1,330 MW and 8 000 G5Wh
hatween 2011 and 2014

short term goalsftargets 1,350 MW Addiional 1,350 MW 7 TWh by 2020

Energy Other ot

Rificiency LDC programs™

OOrams
HES0 program

Behavioural Conservation

F ues S&m;‘mé"gmg RS

%wﬁ i} Ranewabﬁgq .

Genergtion {:HP**

Demand Management

Matural Conssrvation

NAVIGANT

Hnciuded LDC third ranche programs
“*Combined Meat and Power projects were approved on a vase-by-case basis and were considered efigible in 2013
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«  The definition of COM for the purposes of short-lerm targets is set by specific directives, these targets have historically
ncluded a subset of CDM aclivities that are included in long term goals/iargels

«  The table below outlines the targets for ransmission comnected (Tx) customers programs ovar time and the activities both
included in the definition of CDM and supported through programs

Frimary target responsibility N/A N/A Former OPA (£SO SO

Short term goalsitargets NIAYE N 300 MW by June 2015 1.7 TWh by 2020

Energy Other programs

Efficiency LDC programs

iﬁ@i}pmgmmg

%@h&viGufé&g.'ﬁfﬁﬁﬁéf‘\iﬁﬁf}ﬁ '
g:g_;@g 3W;g¢hmg DSOS OR
S R@ﬂﬁmabg% e e
Generation CHP* OO

Demand Management

Matural Conservation

NAVIGANT

*Combined MHeatl and Power were approved on g case-by-case basis and were and were considered efigible in 2013
YMote: Tx connected custamers were efigibie and participated in corfain demand response programs
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= The current dafinition of COM {considered towards targets) is defined by govemment Direclive
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= The following able cutlines whether a parlicular technology or approach is currently eligible 10 be considered CDM within
Conservation First Framework and industrial Accelerator Program per Dirsctions and which policy objectives the technology
ar approach sligns with;, note: pllots/research and development are not included

Rasoures

acouisition

Market v
transformation
Bahavioursl Y
Performance- v

based funding -

Fiints/Rosearch &
Developmeant

Allgnment: High Moderate Low
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= The following able cutlines whether a parlicular technology or approach is currently eligible 10 be considered CDM within
Conservation First Framework and industrial Accelerator Program per Dirsctions and which policy objectives the technology

ar approach sligns with;, note: pllots/research and development are not included

Dhrect nad
control

Diemand

Response

Capacity

Time-of-use
pricing

Critical peak
pricing

Allgnment:

High

Hoderate

Lo
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«  The following table outlines whether g particular technology or approach is currently eligible o be considerad COM within
Conservation First Framework and industrial Accelerator Program per Directions and which policy obiectives the technology
ar approach aligns with, note: plols/research and devaiopment are not included

Yoitage reduction M
.. Sﬁgwﬁv T N
gﬁgmwvmﬁmmgﬁﬁ
gﬁm g}mw ﬁ%t B
Electric Vehicles N
Mmmgﬁﬁgﬁ
Allgnment: High Moderate Low

NAVIGANT

? w;a:i soafe fis. a?{?&f?iﬂf‘ u;so‘ nm ;}f{}‘m{)?@d éhmugh g (f;ffemf?f program o infiiative underiaken by the Government of Onfario or the OFA) such as the
OFA Fead-in Tarff (FIT) Program and micro-FiT Program
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« The following policies can improve ths economics for cartain technologies, in particular ff:}r distributed é}:ﬁﬁ{gy FESOUICes
« These policies and programs can alse influence a customer's participation 0 energy officiency program

industrial
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Summary:

&

&

IES0 s unigue among system operalors given its oversight of DEM activities conducted by constifuent LDCs

DISM plans, and the funding allocated to them, focus primarily on energy efficiency and demand response programs,
although CHP may be included as well as piloVRE&D budgets

DR invaestments are typically part of DSM plans, including e.g. direct load control programs, smart appliance programs, and
behavioural programs

DER investments are supported most commaonty by a combination of ratepayer (operating expense, specific/required

funding request™, or suyrcharge) and public (e.g. provincial/state/federal) clean enargy grants and funds, as well as non-utility

revenus streams and operational cost savings

- PEg. requirements 1o develon and submit sman grid’ or 'grid modemization’ plans

Yoltage reduction is funded by reviewed risdictions culside of DSM budgets, and is generally viewed by reguialors 8s g

prudent operational enhancement and not a DEM activity

- in Massachusetts i as been unded as part of ‘grid moderization’, and in Califomia, whers many utiliies have been aclively pursuing vollage
reduction for decades, vollage reduction studies {0 find additional incramental savings have been part of smart grid pilot nitiatives. Navigant is
aware, however, of urisdictions/utiities thst have includad CVE In DSM budgels, such g5 PESO In Pannsylvanis
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= IESO s unigue among system operators in its role with CDM programs that go beyond energy efficiency activities (e.q.,
iong-term system planning, demand response, regiona! planning, procurement)

« As it pertains specifically 1o CDM activities, Navigant selected six junisdictions thal are among the most maturs and
progressive worltwide

NAVIGANT
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US jurisdictions are presented in 2015 SUSD, Canadian in 2015 $CAD. US States are summead into an all utility averags,
Province of British Columbia represents 2014 BC Hydro Annual Heport Data, Province of Nova Soolia reprasents data from
nspower.ca. US utilities represent g weighted average across respechive junsdictions.

US data Source: EIA Form 881, FERC Form 1.
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= MNew York is a leading wrisdiction with respect to embracing and encouraging inmnovation in the ensrgy markeiplace via a
large inttiative known as 'Reforming the Energy Visiony (REY) spearheaded by Governor Andrew Cuomo

= This inlialive has been developing for several yvears and supports development of DER pllots and a suite of major policy
obigctives including affordability, reduced GHE amissions, customer choice, job growth, and clean transit

- REV demo/piiot projects are typically proposed by 3 parties and/or utilities, and are fundsd by a combination of non-utility
revanue streams {varies by project, e.g. digital platform advertising), ulifity cost savings {8.¢. reduction in DEM budgst), and
one-time and/or annual utility operational expenses

f%é‘:’si} {s’z%:%%mﬁ med
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« The table balow outlines the agents involved in advancing each of the segmented categories of lachnologies and
approaches, critical policies and recent developments are also outlined

NAVIGANT
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« Yermont is a small junisdiction in the Northeastern U5, with clear policy goals to encourage innovation and energy
sfficiency
» The junsdiction has been long supportive of load reduction and comprehensive efficiency programs

L3

Vermont was a pioneer in developing the 3 party EE administration model, now Efficiency Vermont, funded by volumetrio
SUrCharges
Energy efficiancy resource standard goal 1s among the highest in North America at 2.5% savings as a percent of sales/year

L3
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= The table below outhnes the agents involved in advancing each of the segmented calegories of technologies and
approaches, critical policies and recent developments are aiso outlined

NAVIGANT
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« (alifornia is a leading junsdiction with a progressive policy environment that prioritizes GHG mitigation, innovationfcustomer
choice, and long-run afordability

«  California’s Eleciric Program Investment Charge (EPIC) i3 5 unigue customer surcharge funded meachanism for California’s
top 0OUs {(Pacific Gas and Elsctric Company (PG&E), San Diego Gas & Eleciric Company (SDEEAE), and Southern California
Edison Company (SCEN to invest In a broad rangs of innovative technologies and programs spanning EE, DR, and DER.
EPIC’s policy goals include:

< GHG emissions mitigation and adapfafion in the electricity secfor at the lowsst possible cost, following the sfale's
ipading order for energy, iow-emission vehiclestdransporfalion, economic development, and efficient use of ralepayer
monies” (CA Energy Commission}

icipal utilities

ar
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= The table below outhnes the agents involved in advancing each of the segmented calegories of technologies and
approaches, critical policies and recent developments are aiso outlined
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®

Massachusetls uliilies currently procure the highest relative amounts of energy efficiency of any unsdiction in North
America al ~2.5% savings as a percent of salesivear

&

These {fargets are part of g longstanding commitment (o efficiency and low long-run costs
MA utilities have high avoided costs and high exposure (o natural gas infrastructure limitations
These factors enfores the business case for DEM, DR, and DER

®

®

NAVIGANT
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= The table below outhnes the agents involved in advancing each of the segmented calegories of technologies and
approaches, critical policies and recent developments are also outlined

NAVIGANT
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« Ffficiency Nova Scotia, the 3™ party DSM implementer for the province, implements a broad portfolio of DSM services
across the provinee
« Nova Scolia has historically had among the highest levels of DEM spending per customer in Canada

= Nova Scolia Fower, the provines's T&D wtility, has not seriously engaged in demand response activiies with its
sustomers, and the community fesd-in-lanff program that has been succassiul in developing DER projects & not currently
accepting additional applications

NAVIGANT
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= The table below outhnes the agents involved in advancing each of the segmented calegories of technologies and
approaches, critical policies and recent developments are also outlined
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« British Columbia set standards between '08-11 {0 ensurs all new capacity is olean or renswable and prioritizes cost
affective DEM, howeaver BC Hydro forecast an energy surplus in 12713, leading to 2 DEM moderation strategy that lowersd

spending by ~40% vs. plannad over 2014-2016
«  The jurisdiction oversll remainsg supportive of innovative pilols and RK&D, and released a climats leadership plan in 2076 that

affirms s commitment (o clean ansergy policies

 Fortis BOC
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« The table below outlines the agents involved in advancing sach of the segmented categones of technologies and
approaches, critical pohicies and recant developments are also outlined
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Funding for energy efficiency, demand response, and distributed energy can come from a variety of outiels and
strategies that vary by wrisdiction.

« Navigant reviewed the six selected urisdictions across threg calegories:
e Energy efficiency (BE)
« Demand Responss (DR
« Distributed Energy Kesowrces (BDER)
= Qe research sought to identify the prmary funding schemes usad for reviewed EE/DR/DER aclivities
= The policy landscapes and technologies themselves arg evolving along with a transforming energy sector

« Critically, funding schemes are developing constructs — particularly for DER the funding strategies and regulatory
frameworks in use are evolving, or expecied 0 evolve, Tor most jurisdictions

« o ihat reason, our réesuils are ndicative of the current state and diraction

« Furthermors, particularly for some of the Canadian jurisdictions, many DER investments and DR stralegies are new {or
pilot endeavours—it should be anticipated that funding strategies andfor program design may change

« Our funding categories traat pilot programs in the same way as mature programs

NAVIGANT
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«  Each technology and approach was assessed against thres funding calegories listed below
« iy addition, the assessment specifisd whather the technology or approach s fully funded or f the funding is unceriain (&g,
pilot programs, changing funding mechanisms, or retiring funding mechanisms

‘Other ratepayer” s used to represent funding that is not approved as part of a BEM budget, but
rather s separately approved as part of a different filing request or operating budget. "Separale
Other Ratepayer  filings may include e.g. required smart grid plans or grid modernization plans. Cosls are typically OR
recovered as an operating expense ncluded in tanffs, bul may also be recovered via 8 special
charge (e.g. CAL

NAVIGANT
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»  Customer EE programs are typically funded as part of DEM regulatory plans

«  Yoltage reduction is primarily funded cutside of DBM budgets in the
jurisdictional review, and is generally viewed by utiity commissions as a

prudent operational enhancement and not a DEM activity

Predominant Funding Source

DM

Other Ratepayer

Other {e.g., taxpayer)

indicator
DM
OR
OF

Resource acquisition DSM DSM

DSM

DEM

DSM

DEM

Market ‘ ' '

DSM  DSM

DSM

DESM

DSW

BECHY

transformation

Behavioural . DSM  DSM

%f‘?@:ﬁfmmmwmwﬁ BSI
funding

Voltage reduction OR' OR

DSM

DSM

OR

LEM

DESM

OR

! pilofs have been funded through multiple sources {Conservation Fund, Smart Grid Fund, etc.)

DS

OR

DS

DEM

OR

NAVIGANT
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®

Direct Load Control is typically & DSM activity, bundled as partof e.g. & ‘Smarnt  predominant Funding Source indicator
AJC program, however | can also separately be introduced as a smart grid ISR DS
nitiative outside of DEM plans and proceedings Other Ratepayer OR
Most jurisdictions offer Time-of-use and Critical Peak Pricing tariffs (Yes A ,

indicates that a pricing program (s available to customers sitheron a ther (e.g., taxpayer) OF
mandatory or voluntary basis)

Direct load control OR DSM A DEM* DSM DaM - DSM
gz:ﬁiiiﬂeﬁﬁﬁﬂﬁﬁ OR DEN - OR, DEM OR, DBM OR, D&M OR, DEM
Time of Use Rates YES NO YES YES YES YES YES
Critical Peak Pricing YEST NO YES** YES YES YES YES

 Maw pifol activity in 2015 using 103 homes and 4 businesses focused on residential hot water,
* This has been pilofed in ﬁ@fiﬁi?@f@;sﬁﬁ ws*i? f%if}va Sf:m‘;a Pﬁi@fﬁ"*:‘ ﬁf‘*{f f“ziésw ﬁmﬁgwsf:& P@Wé:«f ﬁf‘*{f
Commussion in Berwick, NS, (hiin s
** Nova Scotia Power offers ‘one-part real time pricing’ and inferruptible tanfls for very large customers that are categorically similar to CRR.

f Ontario has a program aliowing large customers with cerfain NAICE codes and peak demand grester than 500 kW to offset pealk during
the top 5 hours of the year and pay lowsr rafes. In gddiion, there are CFP pricing pilots underway for resideniisl customers.

is also offered by the Berwick Electric

NAVIGANT
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Combined Heat and Power may fall under sither DEM or as part of broader Predominant Funding Source indicator
mibiativas that include state or provincial funding Ny [SH
Many DER pilols are ccourring across all junsdaictions

Electne Vehicle incentives directly 1o customers are uncommaon, these
meentives are more generally captured n the form of purchase rebates and
charging nfrastruclure miliatives

Other Ratepayer O
Other (e.9., taxpayer) OF

Solar PV . OrR - | - .~ OF  OROF . - OF

% Ear ?%fmﬁmmgﬁ

é‘:‘émmg@ s % # OR Ok OR

@i}m%}m%zﬁ H&at aﬂﬁ

%aww | |
E%asifm %f@?m es {EV@} OF - - - - OF™ - j -

?eﬁmmgndﬁ OF - - - OF - OF

A RowerStresm Ontano i running & solar PV sforsge pilol

¥ As part of the Nova Swiéa i‘ammw‘ﬁiy F@@d in Tardf Program ’{’;i}%ﬁﬁf?} aeﬁmzﬁfsz‘e;’eii by the Novag Scotia DOE but no fonger gecepting
applications. | :

** Southern California ;.,,{ijQf?, forexample, offers g special mefered £V rales.

# Massachusells is currently developing an energy storage farget, 2020 mandafes expected (o be satin July 2017
% Very small pilot profect B Awww . nspower.ca/en/homemewsroomynsws-refeases/Olean-enenyy-project aspx

psm  OR  OF*  DSM  OF  DSM  OF
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How has the definition of CDM changed over time in Ontario?

®

Targets have shifted from province-wide peak demand to LDC-evel energy targets driven by larger policy goals which, in
turn, lead to government directives

i the past {(pre-2008), progress included savings funded oulside of IES0 (hen OPA) CDM programs (Henewable Energy
Standard Offer Programs, Enwave, third tranche funding for LDCs)

Combined Heat and Power was formally added to be considered as progress (o targets

Savings from time-of-use was previously included

The context of fuel swilching has changed over time as the needs of the bulk eleclricity system have changed — in 2006 fusl
switching was moving from, for example, slectricity to natural gas which reduces peak sleclric capacity, more racently, fusl

switching can mean switching o slectnolty from natural gas which reduces greenhouse gas emissions

The definition of CDM that is counted towards targets has changed over time and targets have shifted from broad, province-
widle energy and demand reduction targets o localized, LDOC energy targetls

is the current definition appropriate to achieve the policy objectives of the framework and to align with Ontario’s
broader GHG reduction goals?

%

There are several technologies and approaches currently not included in the definition of COM that have both customer and
systam benefils and align with one or more of the Govemment’s policy objectives
interactions with other policies must aiso be taking into consideration {.¢., net metering, industrial conservation initiative)

Al tachnologies and approaches align with soms policy obiectives, but not all align with GHG raduction goals
interaction with other policies should be considersd

Fuel switching must be considered in the context of broader climale objectives, for axample, slectrification implies an
increase in slsctricily use, however, could there be a role for COM o enswre slectification is as efficient as possible
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How does the definition of CDM in Ontario align with the definition of COM/DEY in other jurisdictions?

IS0 s unigue among system operalors given its oversight of DSM activities conducted by constituent LDCs

in other jurisdictions {nol Ontario), DEM plans and the funding allocated (o them, foous primarily on energy efficiency and
demand rasponss programs, aithough CHP may be included as well as piloVRE&D budgsls

in other unsdictions (not Ontario), DR investments are typically part of DEM plans, including &.¢. direct load control
programs, smart appliance programs, and behavioural programs

DER investments are supported most commonly by a combingtion of ratapaver (operating expenss, specificirequired
funding request”, or surcharge) and public {8.q. provincial/state/federal) clean energy grants and funds, as well as non-ulility
revenue streams and operationsl cost savings. *E.g. requirements to develop and submit 'smart gnd’ or "grid modernization’

in most other jurisdictions, Voltage reduction (VR) is funded outside of DEM budgets, and s genearally viewed by regulators
as a prudent operational enhancement and not a DEM activity, In Massachusetis VR has been funded as part of ‘grid
medernizationy, and in California, where many utilities have been actively pursuing voltage reduction for decades, voltage
reduction studias 1o find additional incremental savings have baen part of smart grid pilod initiatives. Navigant i awars,
however, of urisdictions/utilities that have included CVR in DSM budgets {(e.g. PECG in Pennsylvania)

Generally, DSM includes the technologies included undsr "customer energy efficiency” and "dispatchabile demand response”
{as defined in this report)

DER and smart grid invesiments are typically funded outside of DEM

The treatment of both combined heat and powsr and voltage reduction varies across jurisdiction

NAVIGANT
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Based on the preliminary assessment of the current stats of definition of CDM, the following areas will be considered
in the market research phase:

8

Understand the mieractions between this report and other current state summarnies (e g, collaboration, climate changs,
planning mtegration, budgets and targets)
Consider policy interactions during market research phase (e.g., nel metering and Industrial Conservation initialive) and the
impact on adoption of different technologies and approaches
Where a technology/approach should be funded is not a simple policy question and there are many considerations, for
axampie:
- Seale {cross with topic 3 - collaboration):
¢ DERs are promoted in many wnsdictions through both government and private funding which may require scale
{0 succassiully promote adoption
. Demand responss can be funded both locally and through the IES0 with different objectives. The structure of
the wrisdiction and local vs. system neads have a large impact on how the funding/orogram administration is
structured
* Cost/benefit equity (glignment belween those who fund a resource and those benefit from g resource on atime
and geographic scale)
- MarkelUSystem (cross with topic 5 - planning integration):
. The degree to which {1} the resource 18 nesded (s.q., renswable integration and the need for balancing

resouwrcas), and (2) the market can support the ability 1o earmn revenues {&.0., capacily costs and reserve
marging, ancillary services markets, technology o provide automated demand response, dynamic pricing {rate

struciures)
- Policy goals {oross with climate change + planning integration):
» is gridd modermization a goal and/or promoted elsewherae?

. What is the role of the regulstor?

NAVIGANT
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9y Resources - Behind-the-meter or distribution-connected generation or storage
uppiv allorpartof s customer e s

funding . infrastructure (AN and associated analyvlics.
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